IXXnJNEKT  REstms 


ED  3X7  817 


CE  054  655 


AUTHOR  schertz,  Karen;  Keilum,  Mary,  Ed. 

TITLE  Civil  Drafting. 

INSTITUTION         Mid-America  Vocational  Curriculum  Consortium, 

Stillwater,  okla. 
PUB  PATE  86 

NOTT:  806p.;  Pocument  contains  colored  paper. 

AVAILABLE  FROM    Mid-America  Vocational  Curriculum  consortium,  1500 

West  seventh  Avenue,  Stillwater,  OK  14074  (order  no. 

300901:  $18.50) . 

Guides  -  Classroom  Use  -  Guides  (For  Teachers)  (052) 


PUB  TYPE 

EDRS  PRICE 
DESCRIPTORS 


MP05  Plus  Postage.  PC  Not  Available  from  EDRS. 
♦Cartography;  classroom  Tecnniques;  Computer  Oriented 
Programs?  Course  content;  "Engineering  Technicians; 
*Entry  Workers;  Job  Skills;  Learning  Activities; 
Learning  Modules;  Lesson  Plans;  Post secondary 
Education;  Secondary  Education;  Skill  Development; 
Structural  Building  systems;  Test  Items;  •Topography; 
Units  of  Study 


ABSTRACT 

This  curriculum  guide  contains  a  course  in  civil 
drafting  to  train  entry-level  workers  for  jobs  m  the  field.  The 
module  contains  12  instructional  units  that  cover  the  following 
topics:  (1)  introduction  to  civil  drafting;   (2)  map  scales  and 
measurement;  (3)  standard  symbols  and  abbreviations;  (4) 
interpretation  of  surveyor's  notations;  (5)  legal  land  descriptions; 
(6)  map  drafting  procedures;  (7)  plats  and  subdivisions;  (8) 
topographic  mapping;  (9)  transportation  mapping;  (10)  municipal 
mapping;  (11)  structural  drafting;  and  (-12)  computer  applications. 
Each  instructional  unit  follows  a  standard  f'^rmat  that  includes  some 
or  all  of  these  eight  basic  components:  perforrmce  objectives, 
suggested  activities  for  teachers  and  student*^,  information  sheets, 
assignment  sheets,  job  sheets,  transparency  masters,  tests,  and 
answers  to  tests.  All  unit  components  focus  on  measurable  and 
observable  learhing  outcomes  and  are  designed  for  use  in  more  than 
one  lesson  or  class  period.  (KC) 
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FOREWORD 


For  many  years  those  responsiblp  for  teaching  drafting  have  felt  a  need  lot  competency  based 
instructional  materials.  To  address  this  need.  MAVCC  has  previously  published  two  texts. 
Basic  Drafting.  Boof<  One,  and  Basic  Drafting,  Book  Two.  During  the  development  of  those 
basic  materials,  an  even  greater  need  was  established,  that  being  supplemental  instructiona! 
materials  to  help  the  students  specialize  in  various  areas  of  drafting.  Teachers,  Industry  repne- 
sentatives,  teacher  educators,  and  state  supervisors  who  have  served  on  the  developmental 
committees  have  accepted  this  challenge  and  have  completed  specialized  publications  to  foK 
low-up  the  basic  books. 

CtV//  Drafting  is  now  added  to  the  list  of  other  publications  {h/lechanical  Drafting,  Architectural 
Drafting,  Light  Cvmmerciaf  Drafting.  Pipe  Drafting,  Blectronic  Drafting,  and  Residential  Solar 
Systems.)  These  specialized  publications  are  designed  to  be  used  in  addition  to  the  first  two 
publications,  and  are  developed  to  strengthen  student  competency  in  specialized  fields  of 
drafiing. 

This  publication  is  designed  to  assist  teachers  in  Improving  instruction.  As  this  publication  is 
used,  it  is  hoped  that  the  student  performance  will  improve  so  the  students  will  be  better  able 
to  assume  a  role  in  their  chosen  occupations.  Every  effort  has  been  made  to  make  this  publi- 
cation readable  and  by  aii  means  usable.  Three  vital  parts  of  instruction  have  been  intention- 
ally omitted  {motivation,  personalization,  and  localization).  These  areas  ar"?  left  to  the 
individual  instructors  who  should  capitalize  on  them.  Only  then  will  this  publication  become  a 
vital  part  of  the  toaching-learning  process. 

Greg  Pierce  Les  Abel 

Executive  Director  Chairman,  Board  of  Directors 

Mid-America  Vocational  Mid-America  Vocational 

Curriculum  Consortium  Curricuium  Consortium 
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USE  OF  THIS  PUBLICATION 


Instructional  Units 

Civil  Drafting  contains  twelve  units.  Each  instructional  unit  includes  some  or  all  of  the  basic 
components  of  a  unit  of  instruction;  performance  objectives,  suggested  activities  for  teachers 
and  students,  information  sheets,  assignment  sheets,  job  sheets,  visual  aids,  tests,  and 
answers  to  the  tests.  Units  are  planned  for  more  than  one  lesson  or  class  period  of  instruction. 

Careful  study  of  each  instructional  unit  by  the  teacher  will  help  to  determine: 

A.  The  amount  of  material  that  can  be  covered  In  each  class  period 

B.  The  skills  virhich  must  be  demonstrated 

1.  Supplies  needed 

2.  Equipment  needed 

3.  Amount  of  practice  needed 

4.  Amount  of  class  time  needed  for  demonstrations 

C-      Supplementary  materials  such  as  pamphlets  or  f timstrips  that  must  be  ordered 
D.      Resource  people  v^ho  must  be  contacted 

Objectives 

Each  unit  of  instruction  is  based  on  performance  objectives.  These  objectives  state  the 
goals  of  the  course,  thus  providing  a  sense  of  direction  and  accomplishment  for  the  student. 

Performance  objectives  are  stated  in  tv^o  forms:  unit  objectives,  stating  the  subject  matter 
to  be  covered  in  a  unit  of  instruction;  and  specific  objectives,  stating  the  student  performance 
necessary  to  reach  the  u  iit  objective. 

Since  the  objectives  of  the  unit  provide  direction  for  the  teaching-learning  process,  it  is 
important  for  the  teacher  and  students  to  have  a  common  understanding  of  the  intent  of  the 
objectives,  A  limited  number  of  performance  terms  have  been  used  in  the  objectives  for  this 
curriculum  to  assist  i,  promoting  the  effectiveness  of  the  communication  among  all  individ- 
uals uung  the  materials, 

Reading  of  the  objectives  by  the  student  should  be  followed  by  a  class  discussion  to 
answer  any  questions  concerning  performance  requirements  for  each  instructional  unit. 

Teachers  should  feel  free  to  add  objectives  which  will  fit  the  material  to  the  needs  of  the  stu- 
dents and  community.  When  teachers  add  objectives,  they  should  remember  to  supply  the 
needed  information,  assignment  and/or  job  sheets,  and  criterion  tests. 


ix 


Sug9<^sted  Activities  fo*-  the  Instructor 

lach  unit  of  Hir^triktion  fias  a  sunn<'^>t*^n1  acfivitHM'-  sin^c^i  odjlifiifui  lUi/pt-.  to  fi»Huw  in  ,u-corn 
plishinc}  specific  objrctJvos  Dutios  of  instructors  will  vary  iircorUifu]  to  pjrticuia  urul. 
howimu  for  bost  usv  of  IhP  material  they  b^^ouid  include  the  foHowirHr.  provide  studeni:.  with 
objective  sheet,  informntfon  sheet,  arraignment  sheets,  and  job  j^fieels;  preview  tiimMiipf^. 
make  IransparonciOvS.  ar)ci  arranc^e  for  resource  materials  and  pi'^ople;  ifisciisc^  unit  and  spe- 
eif!«;  objeetive*^  and  nifonnaliof^  qivo  ten!.  Traeherr.  ar^^  enrouragcd  to  une  ,iny  »iddi 

tional  instriK'lioniiJ  aettvities  .\mi  teaeh?pq  ?Tielhi*ds  to  ivd  students  in  acrofnpiishifiq  the 
objectively 

information  Sheets 

Information  sheets  provide  contei^t  essentia!  for  meetmq  tfie  coiinitive  u...owled^]C)  objec 
Pves  in  the  p^Mt  Tne  tcacfier  w\n  find  th^it  the  information  sfieets  serv*;  as  an  excellent  quide 
for  presenting  the  background  knov^Iedqe  necessary  to  develof)  the  skiii  specified  in  the  unit 
objective. 

Students  should  read  the  mtorrnatiofi  sheets  before  the  intormatio?^  is  discussed  \u  class. 
Students  may  take  additional  notes  on  the  infofnu^tum  bheets 

Transparency  Masters 

Transparency  n)asiefs  provide  information  in  a  special  way  The  students  niay  see  as  well 
.3S  hear  the  memorial  being  presented,  thus  remforcinq  ^h^^  iearf^iny  process  Transparencies 
may  present  new  information  or  they  may  reinforce  information  presented  in  the  inforniatfon 
sheets.  They  are  particularly  effective  when  identification  is  necessary 

Transpariuici.^s  should  be  made  and  placed  in  ihe  notebook  where  they  v^ill  be  v\  mediately 
available  for  use.  Transparencies  direct  tfie  class's  attentioii  to  the  fopic  of  discussion,  Trur 
should  be  left  on  the  screen  only  whcr^  topics  shown  are  under  discussion. 

Assignment  Sheets 

AssiQnn^c^nt  sh^  'ts  give  direction  to  study  and  furnish  practice  for  paper  and  penci)  activi- 
tic^s  to  develop  the  knowledge  which  is  a  necessary  prt.^requisite  to  skill  development.  These 
may  be  cjiven  to  the  student  for  completion  in  class  Oi  used  for  honiework  ^iSsignrTients 
Answer  stieets  are  provided  which  may  be  used  t)y  tfie  student  and/or  teacher  lor  checking 
5>tiKk*nt  prcfgress 

Job  Sheets 

Job  sheets  are  an  imp<;rtant  secjmont  of  eacli  unit.  The  instructor  should  be  abie  to  demon- 
strate  the  skills  outlined  in  the  job  sheets.  Procedures  -outlined  in  tfie  job  sheets  give  duccifcjf^ 
io  the  skill  being  taught  and  allow  both  student  and  teachi-f  to  check  student  progress  toward 
the  accomplishrtiont  of  the  skill.  Job  sheets  provide  a  ready  outline  for  students  to  follow  if 
they  havc^  missed  a  demonstration.  Job  stieets  also  furnish  potential  ornployers  with  a  picture 
<)f  ifTc  sktils  bernq  taugfit  antj  the  performances  which  might  rearonab!y  be  expected  from  a 
perscir^  who  has  fiad  this  training. 


Test  and  Evaluation 


Paper-pencil  and  performance  tests  have  been  constructed  to  measure  student  achieve- 
ment o*each  objective  listed  in  the  unit  of  instruction.  Individual  test  Items  may  be  pulled  out 
and  used  as  a  short  test  to  determine  student  achievement  of  a  particular  objective.  This  kind 
of  testing  may  be  used  as  a  daily  nuiz  and  will  help  the  teacher  spot  difficulties  being  encoun- 
tereti  by  students  in  their  efforts  to  accomplish  the  unit  objective.  Test  items  for  objectives 
added  by  the  teacher  should  be  constructed  and  added  to  the  test. 

Test  Answers 

Test  answers  are  provided  for  each  unit.  These  may  be  used  liy  the  teacher  and/or  student 
for  checking  student  achievement  of  the  objectives. 
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CIVIL  DRAFTING 
INSTRUCTiONAUTASK  ANALYSIS 


RELATED  INFORMATION:  What 
the  V'^rk^r  Should  Kr,ovv 
(Cognitive) 


JOB  TRAINING:  What  the 
Worker  Should  Be  Abie  to  Do 
(Psychomotor] 


UNIT  I:  INTRODUCTION  TO  CIVIL  DRAFTING 

^^rms  and  definitions 

Required  skills  of  a  civil  drafter 

Job  responsibilities  of  a  civil  drafter 

Major  employment  opportunities  for  a 
civil  drafter 

Organization  structures  for  design 
teams  in  smdii  and  large  firms 

Specialty  areas  for  civil  engineering 
firms 

Occupations  related  to  civil  orafting 

Major  classes  of  maps 

Typical  drawings  used  in  ci^'i!  drafting 

Drafting  equipment  used  by  civil  draft- 
t^rs 


11     Take  basic  math  pretest 

12,  Interview  a  civil  drafter 

13.  Research  possible  employment  oppor- 
tunitir;^  in  civil  drafting  in  your  local 
area 


UNIT  H:  MAP  SCALES  AND  MEASUREMENT 

1.  Terms  and  definitions 

2.  Standard  measures  and  their  equiv^*- 
lents 

3.  Characteri'-aics  of  map  scales 

4.  Ways  map  scd  es  are  expressed 
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RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Coijnitive) 

5.  Ranges  of  map  scales 

6.  Factors  affecting  the  Holoclton  of  a 
nvdp  scale 

7.  Types  of  maps  and  their  conmnin 
scaleji 

8.  Characteristics  of  a  quadrangle  scale 

9.  Quadrangle  scales  commonly  used  on 
U  S  G.S.  topographic  maps 

10,     Charactenstics  of  graphic  scales 

11     Published  map  accuracy  standards 

12.     Types  of  scales  used  in  civil  draftinq 


JOB  TRAINING:  What  the 
Worker  Should  Bv  Able  to  Do 
(Psychomotor) 


13.  Convert  a  representative  fraction  to  a 
graphic  scale 

14.  Read  a  vernier  scale 

15.  Measure  with  a  civil  engineers  scale 


UNIT  ill:  STANDARD  SYMBOLS  AND  ABBREVIATIONS 

1.  Terms  and  definitions 

2.  Common  types  of  symbols  used  m  civil 
drafting 

3.  Abbreviations  commonfy  used  in  civH 
draftmg 

4.  Factors  that  determine  when  an  abbre- 
viation should  be  used 

5.  Purposes  of  syrnbois  on  maps 

6.  U.S.G.S.  topographic  map  symbols 

7.  Other  conventional  topographic  sym- 
bols 

8.  Boundary,  fence,  and  track  fixture  sym- 
bols 

9.  Civil  symbols 
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RELATED  INFORMATIC;^:  What 
the  Worker  Should  Know 
(Cognitive) 

10.  Utility  and  service  symbols 

11  Hydrographic  and  navigation  symbols 

12.  Geoiogical  structure  symbols 

13.  Oil  and  ga^  symbols 

14.  North  arrow  symbols 

15.  General  rules  for  drawing  map  symbols 

16.  Methods  used  in  drawing  symbols 

17.  Color  codes  and  map  symbols 

18.  Common  material  symbols  used  in 
structural  and  architectiiral  drawings 

19.  Standard  symbols  for  pipe  fittings 

20.  Common  v^'elding  symbols 


JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


21.  Sot  up  a  map  legend 

22.  Locate  and  identify  symbols  and  tea-^ 
tures  on  a  U.S.G.S.  map 


UNIT  IV:  INTERPRETATION  OF  SURVEYORS  NOTATIONS 

1.  Terms  and  definitions 

2.  Survey  methods  to  determme  dis- 
tances and  p;^sitions  of  points 

3.  Types  of  horizontal  and  vertical  angles 

4.  Principal  surveying  equipment 
6.     Types  of  surveys 

6.  Stationing 

7.  Field  notes 

8.  Arrangement  of  field  notes  in  the  field 
book 
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RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 

9.     Methods  of  recording  field  notcr> 

10.  Examples  of  types  of  field  notes 

11.  Traverses 

12.  Differences  between  a  bearing  and  an 
azimuth 

13.  Formulas  used  to  convert  bearings  to 
azimuths  and  azimuths  to  bearings 

14.  Common  methods  for  plotting  tra- 
verses 


JOB  TRAINING:  What  the 
Woiker  Should  Be  Able  to  Do 
^Psychomotor) 


15.  Plot  lines  and  distances  using  several 
methods 

16.  Convert  azimuths  to  bearings  and 
bearings  to  azimuths 

17.  Layout  a  closed  traverse 

t8.     Complete  a  mathematical  closure  of  a 
traverse? 

19.  Reduce  four  types  of  field  notes 

20.  Draw  a  map  using  bearings,  distances, 
and  coordinates 


1. 
2. 
3, 
4. 


5. 


6. 
1. 


UNIT  V:  LEGAL  LAND  DESCRIPTIONS 

Terms  and  definitions 

Methods  of  le^  ;  land  descriptions 

U.S.  public  land  sun/cy  systorr 

Subdivision  of  a  section 

Lot  and  block  descriptions 

Metes  and  bounds  descriptions 

Components  used  to  develop  a  plat 
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RELATED  INFORMATiON:  Whai 
the  Worker  Should  Know 
(Cognitive) 

8.  State  plane  coordinates 

9.  Common  tegal  aspects  of  land  acquisi-^ 
tion 


JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


10.  Answer  questions  based  on  the  US, 
public  land  survey  system 

11.  Write  and  locate  descriptions  for  the 
subdivision  of  a  section 

12.  Write  a  lot  and  block  description 

13.  Identify  components  used  to  develop  a 
plat 


UNIT  VI:  MAP  DRAFTING  PROCEDURES 


1.  Terms  and  definitions 

2.  Types  of  drafting  media 

3.  Characteristics  of  scribing 

4.  Types  of  photographic  block-out  prod- 
ucts 

5.  Types  of  lettering  used  in  civil  drafting 

6.  Rules  foi  good  lettering 

7.  Methods  of  map  registration 

8.  Rcprogiaphic  techniques 

9.  Types  of  pressure-sensitive  films 

10.  Methods  used  for  coloring  maps 

1 1 .  Aerial  photography 

12.  Methods  of  drawing  reproduction 

13.  Standard  sheet  format  ?or  a  set  of  civil 
drav^ings 

14.  Components  of  a  map  ^^yout 
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RELATED  INFORMATION:  What  JOB  TRAINING:  What  the 

the  Worker  Should  Know  Worker  Should  Be  Able  to  Do 

{Cognitive)  (Psychomotor) 


15.  Steps  for  drafting  a  rnap  or  drawing 

16.  Common  mistakes  made  in  map  draft- 
ing 

17.  Types  of  planimeters 

18.  Parts  of  a  polar  planimeter 

19.  Complete  a  tracing  in  ink  of  a  mapped 
area 

20.  Apply  transfer  film  and  press-on  tetters 

21.  Register  a  map 

22.  Use  a  polar  planimeter  to  determine 
acreage 

UNIT  VI!:  PLATS  AND  SUBDIVISIONS 

1.  Terms  and  definitions 

2.  Subdivision  planning 

3-  Official  agents  who  may  regulate  sub- 
division  planning 

4.  Duties  that  may  be  performed  by  regu- 
latory agents  for  the  subdivision  of 
land 

5.  Steps  in  planning  a  subdivision 

6.  Final  recordation  of  a  subdivision  plat 
map 

7.  Individuals  who  certify  and  approve 
the  final  plat  map 

8.  Legal  descriptions 

9.  Guidelines  for  drafting  a  plat 

10.     Methods  for  laying  out  and  developing 
a  map 

xviii 
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RELATED  INFORMATION:  What 
the  Worker  Shouid  Know 
(Cognitive) 


JOB  TRAINING:  What  the 
Worker  Should  Be  Ab!o  to  Do 
(Psychomotor) 


11.  Layout  a  boundary  survey  f*^om  a  legal 
description 

12.  Reduce  field  notes  and  plot  a  simple 
boundary  survey 

13.  Develop  from  field  notes  the  plat  map 
for  a  nine  lot  subdivision 

14.  Redraw  to  scale  a  complete  final  plat 
of  a  36  lot  subdivision 

15.  Research  the  plat  information  for  your 
property  or  a  property  in  your  area 


UNIT  VIJI:  TOPOGRAPHIC  MAPPING 


1 .     Terms  and  definitions 


2.  Uses  of  topographic  maps 

3.  Types  of  surveys  used  in  topographic 
mapping 

4.  Field  methods  for  obtaining  topogra- 
phy 

5.  Factors  affecting  the  selection  of  the 
fieid  method  to  be  used  for  a  topo- 
grapnic  survey 


6.  Horl/onta!  and  vertical  controls  for 
topographic  sun/eys 

7.  Steps  in  laying  out  a  topographic  sur- 
vey 


8.  Methods  used  to  establish  contours 
with  the  correct  descriptions 

9.  National  standards  for  horizontal  and 
vertical  accuracy  on  topographic  maps 

10.  Scale  ratios  used  in  the  U  S.G.S.  topo- 
graphic series 

11.  Selection  of  contour  intervals 
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RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Ck>gnitive) 

12.  Characteristics  of  contour  lines 

13.  Contour  line  configurations 

14.  Common  methods  used  to  calculate 
area  from  a  topographic  map 

15.  Steps  in  calcuiating  cut  and  fill  using 
the  contour  area  method 

16.  Steps  in  developing  and  plotting  a  pro- 
file from  profile  leveling  notes 

17.  Steps  used  to  develop  a  profile  from  a 
contour  map 

18.  Methods  for  plotting  contour  lines 

19.  Fixing  a  grade  line 

20.  Aerial  photogrammetry 

21.  Advantages  and  disadvantages  of 
using  aerial  photography  for  mapping 
work 

22.  Applications  of  aerial  photogrammetry 

23.  Aerial  photo  control 

24.  Stops  for  using  a  stereoscope 

25.  Interpolate  contours  from  a  grid  survey 
and  prepare  profiles  from  the  contour 
map 

26.  Set  up  contours  in  isometric 

27.  Calculate  grades  in  percents 


UNIT  IX:  TRANSPORTATION  MAPPING 

1 .  Terms  and  definitions 

2.  Purpose  of  route  surveys 

3.  Fundamentals  of  a  route  survey 


XX 
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JOB  TRAINING:  What  the? 
Worker  Should  Be  Abie  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What  JOB  TRAINING:  What  the 

the  Worker  Should  Know  Worker  Should  Be  Able  to  Do 

(Cognitive)  (Psycnomotor) 

4.  Superelevated  roadways 

5.  Elements  of  a  horizontal  circular  curve 

6.  Mathematical  ^^ormulas  used  for  com- 
puting a  horizontal  cur/e 

7.  Circular  curve  layout  by  tangent  off-^ 
sets 

8.  Vertical  curves 

9.  Plan  views  for  route  surveys 

10.  Characteristics  of  profiles  for  a  route 
survey 

11.  Characteristics  of  cross  sections  for  a 
route  survey 

12.  Field  note  reduction  for  a  cross  section 

13.  Plotting  cross  sections 

14.  Methods  used  to  deternnine  areas  of 
cross  sections 

15.  Formulas  for  calculating  earth  volume 

16.  Drawings  included  in  a  set  of  highway 
plans 

17.  Common  horizontal  and  vertical  scales 
used  in  transportation  mapping  for 
rural  and  urban  areas 

18.  Items  that  appear  on  a  typical  title 
sheet  for  a  set  of  highway  plans 

19.  Detail  sheets 

20.  Drafting  of  plan  views,  profiles,  and 
cross  sections 


21.  Layout  open  traverses  using  several 
methods 

22.  l-ayout  a  survey  alignment  for  a  road 
using  bearings  and  coordinates 

23.  Plot  field  notes  for  horizontal  control, 
topography,  profile,  and  cross  section 
for  a  proposed  road 
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RELATED  INFORMATION:  What  JOB  TRAINING:  What  the 

the  Worker  Should  Know  Worker  Should  Be  Able  to  Do 

(Cognitive)  (Psychomotcr) 

UNIT  X:  MUNICIPAL  MAPPING 

1.  Terms  and  definitions 

2.  Types  of  utilities 

3.  Agencies  who  develop  and  maintain 
municipal  maps 

4.  Users  of  municipal  maps 

5.  Types  of  draw/ings  used  in  municipal 
mapping 

6.  Methods  of  presenting  utilities  on 
maps 

7.  Surveying  and  mapping  of  municipal 
maps 

8.  Support  information  needed  to 
develop  utility  drawings  for  a  specific 
area 

9.  Utility  easements 

10.  Types  of  valves  and  valve  housings 

11.  Types  of  gas  piping  and  devices 

12.  Information  included  on  utility  draw- 
tngs 

13.  Types  of  sewers  and  sewer  tines 

14.  Research  the  plats  for  local  utilities 

15.  Draft  a  map  of  a!!  utiiities  for  a  local 
area 

UNIT  XI:  STRUCTURAL  DRARING 

1.  Terms  and  definitions 

2.  Definition  of  structural  drawing 

3.  Typi?s  of  structures 

4.  Types  of  materials  used  for  structures 
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RELATED  INFORMATON:  Whai 
the  Worker  Should  Know 
(Cognitive) 


JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
{Psychomotor) 


5-     Types  of  steel  niembers 

6.  Structural  steel  shapes 

7.  Drawing  practices  for  steel  members 

8.  Placen.ent  of  gage  lines  for  steel  mem- 
bers 

9.  Fastener  sizes  and  spacings 

10-     Dimensioning  procedures  for  stee) 
structures 

11.  Structural  steel  callouts 

12.  Structural  steel  marking 

13.  Anchor  bolts 

14.  Types  of  concrete 

15.  Types  of  concrete  reinforcement 

16.  Standard  prestressed  concrete  units 

17.  Foundation  parts 

18.  Types  of  structural  drawings  for  con- 
crete 

19.  Standard  symbols  and  abbreviations 
for  concrete  placing  drawings 

20.  Standard  practices  for  documentation 
of  rebar 

21.  Examples  of  typical  details  for  con- 
crete structures 

22.  Wood  construction 

23.  Types  of  wood  connectors 

24.  Types  of  framing  connectors 

25.  Components  of  wood  construction 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  io  Do 
(Psychomotor) 


27.  Prepare  detail  drawings  of  siructural 
steel  members 

28.  Diaw  to  scale  a  concrete  engineering 
drawing 

29.  Detail  a  wood  truss 


UNIT  XH:  COMPUTER  APPUCATtONS 

1.  CAD  equipment  terms  and  definitions 

2.  CAD  terminology  and  definitions 

3.  Hardware  used  in  a  CAD  system 

4.  Data  input 

5.  Data  output 

6.  Digital  and  interactive  computer  graph-^ 

ICS 

7.  Types  of  computer  drawings 

8.  Methods  of  storing  nraphic  informa- 
tion 

9.  Advantages  of  using  computers  for 
mapping  applications 

10.  Computer  applications  for  civil  map- 
ping 

11.  Parts  of  an  interactive  data  manage- 
ment system  for  mapping 

12      Research  computer  applications  m  the 
civil  drafting  field 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cog^itive) 

26.     Heavy  timber  construction 
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INTRODUCTION  TO  CIVIL  DRAFTING 

UNIT  I 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  list  the  duties  and  responsibiJIties 
of  a  civil  drafter,  and  identify  kinds  of  Rfiaps  and  drawings  used  by  civil  drafters.  Competencies 
will  be  demonst-ated  by  comectly  completing  the  assignment  sheets  and  by  scoring  85  per- 
cent on  the  unit  test. 


SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1 .  Match  terms  related  to  an  Introduction  to  civil  drafting  with  the  correct  definitions. 

2.  Select  required  skills  of  a  civil  drafter. 

3.  List  job  responsibilities  of  a  civil  drafter. 

4.  List  major  employment  opportunities  for  a  civil  drafter. 

5.  Distinguish  between  organization  structures  for  design  teams  in  smali  and  large 
firms. 

6.  List  specialty  areas  for  civil  engineering  firms. 

7.  Select  occupations  related  to  civil  drafting. 

8.  Identify  major  classes  of  maps. 

9.  Match  major  classes  of  maps  with  the  correct  characteristics. 

10.  Match  typical  drawings  used  In  civil  drafting  with  the  correct  uses. 

11.  Identify  drafting  equipment  used  by  civil  drafters. 
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OBJECTIVE  SHEET 

12.  Take  basic  math  pretest.  {Assignment  Sheet  #1) 

13.  Interview  a  civil  drafter.  (Assignment  Sheet  #2) 

14.  Research  possible  employment  opportunities  \p  civil  drafting  in  your  local  area. 
(Assignment  Sheet  #3) 


.1. 
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5NTRODUCTI0N  TO  CIVIL  DRAFTING 

UNIT  I 


SUGGESTED  ACTIVITIES 

force  ififormation  provided  in  this  unit  of  insltiictio?! 

jNOTt:  Thii.  activity  ^^houid  tx;  completed  prior  to  tho  teaching  o1  thi?:^  iinitJ 

Make  tiafispaTrnciof^  from  \bf^  transparpncy  masters  i  eluded  with  this  unit 

Provido  students  with  objective  sheet. 

Discuss  unit  nnd  specific  objectives. 

Provide  students  with  information  and  assipnnienl  j^hcots. 

Discuss  information  and  atjSK?nn>ent  sheets 

{NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

Ir^jf^yrule  the  foUuwing  activities  throughout  the  teaching  of  this  unit; 

1.     Upon  corTipletion  of  the  nriath  pretest,  evaluate  what  specific  areas  T^y  nerd  fur- 
ther development  and  provide  additional  Vt^ork  sheets  that  students  rnay  complete 

?      Write  and  send  for  d?fterent  kmds  o?  maps  of  your  !oca!  area  available  throiir]h  gt.-.v^ 
ernment  (agencies. 

Make  a  field  trip  to  a  large  civH  enqtneenfig  fir nt  to  see  Ihe  different  kinds  r-f  c^/i! 
drafting  work  being  done. 

4.     Invite  a  civil  drafter  into  the  classroom  to  talk  aboul  wofkuKi  in  the  fn^ld  <A  ciyil 
ffupineering  and  its  job  duties  and  educational  requaernentr, 

5      Invite  a  civil  engineer  into  the  classroom  to  speak  aboid  r^jquircnienls  expected 
the  Civil  drafter  such  as  r^iath  and  drafting  skUis. 

6.  Demonstrate  special  drafting  tools  as  they  apply  :o  civil  drattinq. 

7.  Meet  ind?Vi{Ju3!iy  with  i::tudents  to  evaluate  their  progre^;*;  throucjf!  thir;  tinit  of 
instruction,  and  mdfcate  to  Ihem  possit^le  areas  for  iir^provemof^l 

Give  test. 

Evaluate.'  test, 

Heteach  if  rHx:e^j  uuv 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 


A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 


1. 

TM 

1  - 

Typical  Geographic  Map 

2. 

TM 

2  _ 

Typical  Topographic  Map 

3. 

TM 

3  - 

Typical  Cadastral  Map 

4. 

TM 

4  - 

Typical  Engineering  Map 

5. 

TM 

5  - 

Geologic  Map 

6. 

TM 

6  - 

Aeronautical  Chart 

7. 

TM 

7  ™ 

Kinds  of  Surveying  and  Mapping 

8. 

TM 

8  - 

Typical  Title  Sheet 

9. 

TM 

9  - 

Typical  P'an  and  Profile 

10. 

TM 

10  - 

-  Typical  l-iOadway  Cross  Section 

11. 

TM 

11  - 

-  Typical  Structural  Detaiis 

12. 

TM 

12  ~ 

-  Other  Civil  Drawings 

13 

TM 

13  - 

-  Typical  Intersection  Detail 

14. 

TM 

14  - 

-  Planimeters 

15. 

TM 

15  - 

-  Types  of  Curves 

16. 

TM 

1C  • 

Civil  Head  Drafting  Machine 

17, 

TM 

17  - 

~  Stereoscope 

18, 

TM 

18  - 

-  Scribing  Tools 

19. 

TM 

19  - 

-  Other  Specialty  Tools 

20. 

TM 

-  Other  Specialty  Tools  (Continued) 

D.      Assignment  sheets 

1,  Assignment  Sheet  #1  —  Take  Basic  Ma*h  Pretest 

2,  Assignment  Sheet  #2  —  Inten/iev^  a  Civil  Drafter 

3,  Assignment  Sheet  #3  ~  Research  Possible  Employment  Opportunities  in  Civil 
Drafting  in  Your  Local  Area 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 


Answers  to  assignmer^l  sheets 
Test 

Answers  io  test 
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lerms  and  definHtons 


A      CAD  ~  Computer-aided  drafting  or  ^^esign 

B.  Cadastral  map  ~  A  map  showing  ii.v  boundaries  of  subdivisions  of  land 
with  bearings,  lengths,  and  areas  of  individual  tracts,  for  purposes  of 
describing  and  recoiding  ownership 

C.  Cartography  —  The  science  of  map  making 

D.  Civil  drafter  —  A  drafter  used  to  support  civil  engineering  with  the  prepara- 
tion of  technical  materials 


Examples;   Maps,  engineering  calculations,  interpretation  of  surveying 
notes,  and  data  related  to  the  design  of  civil  projects 

E.  Civil  engineer  —  A  pt  rson  who  has  completed  a  minimum  of  4  yeare  of  col- 
lege and  has  specialized  in  civil-related  engineering 

F.  Civil  engineering  —  A  discipline  concerned  with  the  design  and  construc- 
tion of  various  municipal  and  state  projects  for  the  general  public,  such  as 
bridges,  roads,  dams,  canals,  and  pipelines 

G.  Contour  line  —  A  line  used  to  connect  points  on  a  land  surface  that  have 
the  same  elevation 

H.  Elevation  — ■  Altitude  or  height  above  sea  levt 

I.  Geodetic  survey  ■—  A  precise  survey  of  considerable  extent  which  takes 
into  account  the  shape  of  the  earth 

J.  Geographic  Signifying  basic  relationship  to  the  earth  considered  as  a 
globe-shaped  body;  applies  to  data  based  on  the  geold  and  on  the  spheroid 

K.  Map  —  Graphic  representation  of  the  earths  surface  drawn  to  scale  on  a 
plane  surface 

L  Pantograph  —  An  instrument  for  copying  maps  and  drawings  at  a  predeter- 
mined reduction  oi  enlargement 

M.  Planlmeter  —  A  device  for  measuring  small  areas  by  mechanical  integra- 
tion 


N.      Plan  view  —  A  view  as  seen  from  directly  above  the  land 

O.     Profile  —  An  outline  of  a  cross  section  of  the  earth 

P.  Stereoscope  —  An  optica!  instrument  used  for  viewing  two  properly  related 
photographs  or  diagrams  simultaneously  to  obtain  the  impression  of  a  3- 
dlmensiona!  object 


INFORMATION  SHEET 

O.  Surveyiny  -  Dotef  mining  and  representing  accurately  on  paper  the  area  of 
any  pottion  of  the  earths  surface,  the  lengths  and  directions  of  the  Ixjund- 
ary  lines,  and  the  contour  of  the  surface  6y  taking  linear  and  angular  mea- 
surements and  by  applying  the  principles  of  geometry  and  trigonometry 

R.      Topography  - The  configuration  or  shape  of  the  land  surface  of  any  area 

S.      U.S.G.S.  ~  United  States  Geological  Survey 

Required  skills  of  a  civil  drafter 

{NOTE:  Civil  drafting  skills  can  be  acquired  from  a  vocational-technical  school  or 
community  college  that  offers  a  drafting  program.) 

A.  Basic  drafting  techniques  in  line  work,  lettering,  and  the  use  of  tools  and 
equipment 

B.  Math  skills  up  through  trigonometry 

C.  Good  communication  skills 

D.  Recognition  of  map  symbols  and  abbreviations 

E.  CAD  training 

F.  Drafting  applications  and  calculations  for: 

1.  Basic  surveying 

2.  Drafting  of  maps  and  plans 

3.  Topographic  mapping 

4.  Cut  and  fill 

Job  responsibilities  of  a  civil  drafter 

A.  Prepare  maps  and  plans 

{NOTE:  To  correctly  prepare  maps  and  plans,  the  drafter  must  be  able  to  use 
reference  materials  and  manuals,  drafting  equipment,  and  appropriate  sym- 
bols and  abbreviations,  as  well  as  lay  out  plan  sheets  and  prepare  working 
drawings  from  sketches  and  notes.) 

B.  Work  with  survey  data 

Examples:  Reduce  field  notes,  plot  contours,  lay  out  bearings  and  azi- 
muths, lay  out  boundary  surveys  and  strip  surveys 

C.  Gather,  organize,  and  record  data 

D.  Perform  engineering  calculations 

Examples:  Reduce  field  notes,  calculate  traverses,  closures,  area  and  vol- 
ume, horizontal  and  vertical  curves,  earthwork  volume,  hori- 
zontal and  vertical  angles,  strengths  of  material,  and  state 
plane  coordinates 
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E.      Assist  in  the  drafting  and  design  of: 


1 

«  • 

2. 

Surface  drainage  systems 

3. 

Major  structures 

4. 

Water  treatment  facilities 

5. 

Water  distribution  facilities 

6. 

Storm  sewer  systems 

7. 

Transportation  systems 

8. 

Utility  facilities 

F.      Communicate  effectively 

Examples:  Write  reports,  wort  as  a  team  member,  lead  a  work  team,  pre- 
pare graphic  exhibits 

Emptoyment  opportunities  for  a  civil  drafter 

A.  Private  civil  enginerrlng  and  surveying  firms 

(NOTE:  Civil  engineering  and  surveying  firms  are  located  in  every  state,  and 
many  hire  boti)  permanent,  full-time  civil  drafters  and  free-lance  civil  drift- 
ers as  well  as  many  other  employees.) 

B.  Local  government  agencies 

1.  County  planning  offices 

2.  City  planning  department 

3.  Highway  department 

4.  Water  department 

5.  Engineering  and  planning  office 

6.  Parks  and  recreation  department 

C.  Federal  government  agencies 

1.  Department  of  Transportation 

2.  Bureau  of  Census 

3.  Defense  Mapping  Agency  (DMA) 

4.  Department  of  the  Interior 

5.  Department  of  Agriculture 
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6.  Bureau  of  Indian  Affairs 

7.  AH  energy  regulatory  agencies 

8.  Corp  of  Engineers 

9.  Soil  Conseivation 

10.  Department  of  Commerce 

(NOTE:  Other  agencies  may  be  available  in  your  area.) 
v.     Organlmtion  structures  of  design  teams  in  <^il  englneerfng  firms 

(NOTE:  Each  firm  is  individual  in  the  way  they  organize  their  Hne  of  responsibility.) 
A.      Small  civil  engineering  firms 

1 .  Are  less  structured 

2.  Usually  have  ten  or  fewer  staff  members 

3.  The  drafter  will  have  many  different  job  responsibilities. 

4.  Communication  i^  usually  by  word  of  mouth. 


Sun^eylng 


Drafting 


B.      Large  civil  engineering  firmj* 

1,  Have  specific  lines  of  /^u^hor^ty  and  responsibility 

2.  Are  able  to  specialize  In  a  specific  area  of  drafting  or  mapping 
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Usually  have  in  organizational/standards  manua!  which  will  include 
personnel  policies  and  technical  procedures 


Phote- 
gfammstry 


Bald 


Drawing  and 
IViap  hfltfudfon 


Raproduction 


Vi.     Specialty  areas  for  cMI  engineering  firms 

(NOTE:  Some  civil  engineering  firms  specialize  in  only  one  area,  while  other  larger 
companies  are  more  diversified  and  perform  work  in  many  of  these  areas.) 

A.  Land  planning  and  sutxjivision 

8.  Transportation 

C.  Flood  control 

D.  Im'gation  and  drainage 

E  Sevirage  and  water  treatment 

F.  Municipal  improvements 

6.  Environmental  studies 

H.  Land  and  construction  surveys 

I  Construction  inspection 

J.  Flefuse  disposal 

K.  Map  making 

L  Power  plants 


12 


INFORMATION  SHEET 

M.     Hydrologic  studies 

N.      Foundation  work  and  soil  analysis 

O.  Agribusiness 

R  Structural 

VII.     Occupations  related  to  civil  drafting 

(NOTE:  With  additional  training  and/or  experience,  a  civil  drafter  couid  move  into 
the  following  occupations.) 


A. 

Cartographic  drafter 

B. 

City  planning  aide 

C. 

Estimator 

0. 

Civil  engineering  technician 

E. 

Instrument  surveyor^  assistant 

E 

Map  maker 

G. 

Planning  assistant 

H. 

Surveyorls  helper 

1. 

Construction  materials  testing  technician 

J. 

Traffic  technician 

K. 

Topographic  drafter 

VIII.     Major  classes  of  maps  (Transparencies  1—5) 

<NOTE:  Maps  are  classified  on  the  basis  of  their  purpose  or  intended  use.) 

A.  Geographic  (Transparency  1) 

B.  Topographic  (Transparency  2) 

C.  Cadastral  (Transparency  3) 

D.  Engineering  (Transparency  4) 

(NOTE:  There  are  many  different  specialty  maps  not  shown  in  this  unit,  but  most 
are  based  on  one  of  the  above  four  classifications.) 
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Characteristics  of  maps 

A.  Geographic  m^ps  (Transparency  1) 

1     Show  large  area  of  land 

2.  Are  drawn  to  a  small  scale 

3.  Only  show  major  features  such  as  rivers,  lakes,  and  dots  for  cities 

4.  Scales  vary  from  a  few  miles  tn  the  inch  to  several  hundred  miles  to 
the  inch. 

5.  Examples  can  be  found  in  an  atlas, 

B.  Topographic  maps  (Transparency  2) 

1.  Represent  surface  features  of  a  region 

2.  Iwarge  scale  maps  show  all  the  natural  features  down  to  5n\all 
streams  and  man-made  features  such  as  city  streets,  bridges,  pipe- 
lines, etc. 

3.  U.S.G.S.  topographic  maps  are  the  most  widely  known  maps  in  this 
class. 

a.  Are  always  bounded  by  meridians  of  longitude  and  latitude 

b.  Are  fnade  io  the  following  scales: 

1:24,000  -  1"     2000  FEET 
1:62,500  —  1"  =^  nearly  1  mile 
1:125,000  —  V  =:  nearly  2  miles 
1:250,000     1"  -  nearly  4  miles 

4.  Use  contour  lines  to  show  elevation 

5.  Contour  maps  showing  principally  the  elevation  of  the  land  are  used 
for  location,  estimating  costs,  and  construction 

C.  Cadastral  maps  (Transparency  3) 

1.  Are  used  primarily  for  showing  political  and  civil  boundaries,  prop 
erty  Unas,  taxation,  and  transfer  of  property 

2.  Are  considered  legal  documents 

3.  Are  drawn  on  a  large  scale  —  usually  greater  than  6  inches  to  a  mile 


rNFORMATION  SHEET 


4.  May  contain  or  show 

8.  Property  linos  —  AH  lenytric  and  bearings  of  boundary  lines 

b.  Some  natural  features  to  help  locate  lines  on  the  ground 

c.  Acreage 

d.  Record  of  land  ownership 

e.  Future  planning  and  growth 

f.  Location  of  gas  mains,  water  lines,  and  sewer  lines 

5,  Exiu.nplBS  include  plats  of  city  additions,  mineral  rights,  and  farm 
surveys. 

Engineering  maps  (Transparency  4) 

1.  Are  drawn  for  reconnaissance,  construction,  or  maintenance  pur- 
poses 

2.  Scale  is  seldom  smaller  tlian  1"  =  400  ft  and  sometimes  uses  archi- 
tectural scales. 

Example:    Vn"  equals  1 ' 

3.  Fiday  include  topographic  information 

4.  Can  -^how  more  detail  than  a  usual  topograpfiic  map  since  they  are 
luiger  in  sc;ile 

5.  Examples  are  maps  for  railroad,  highway,  canal,  and  hydroelectric 
construction,  building  site  maps,  landscape  maps,  and  dam  and  res- 
en/oir  maps. 

Othp  ■  maps  (Transparencies  5  and  6) 

1.  Aeronautical  charts  —  Show  air  traffic  routes,  radio  and  electronic 
aids,  obstructions,  and  elevations  of  high  points. 

2.  Hydrographic  charts  ~  Show  shorelines,  water  depths,  Information 
about  harbors,  anchorage  details,  and  shipping  approaches. 

(NOTE;  Additional  information  can  be  obtained  from  the  National 
Ocean  Survey  « nd  the  Lake  Survey  Center.) 
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3.     Maps  based  on  geodesic  data 

a.  Geodesy  is  a  branch  of  science  and  mathematics  that  deter- 
mines the  exact  position  of  figures,  points,  and  areas  along 
the  curvature  of  the  earth. 

b.  Examples  are  geologic  maps  and  specialtv  m^ps  for  location 
sites  of  minerals  and  energy  sourccrs. 

(NOTE:  The  type  of  map  often  correlates  to  a  specific  type  of  survey.  Refer  to 
Transparency  7  for  a  chart  showing  the  kinds  of  surveying  and  mapping.) 

Typical  drawings  used  in  civil  drawing 

A.  Title  sheets  (key  maps)  (Transparency  8) 

1.  Identify  the  project  with  a  name  and  number 

2.  Show  location  map  of  the  pnoject 

3.  Give  an  index  to  all  sheets  in  the  plan  sat 

B.  Pian  and  profiles  —  Are  drawings  composed  of  a  plan  view  and  profile  view 
(usually  located  directly  below  the  plan)  (Transparency  9) 

(NOTE:  The  plan  and  profile  as  used  by  civil  engineers  and  state  highway 
departments  can  be  compared  to  a  top  and  section  view  In  mechanictti 
drafting.) 

C.  Typical  cross  sections  (Transparency  10) 

1.  Are  views  of  the  inside  of  the  project  cut  open  at  right  angles  to  the 
survey  centerllne 

2.  Types  of  cross  sections 

a.  Natu»ai  ground  cross  section 

b.  Typical  section 

c.  Roadway  cross  section 

d.  Cut  and  fill  cross  section 

D.  Structural  details  (Transparency  11) 

1.  Provide  a  ctoso-up  look  at  how  a  particular  structural  component  is 
made 

2.  Show  materials,  dimensions,  and  section  where  needed 
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E.  Pictorial  drawings  —  Provide  the  viewer  a  three-dimt?nsional  view  of  the 
map  area.  (Transparency  12) 

E  Schcmalic  diagrams  -  Are  details  that  may  show  connections  and  flow 
directions  through  the  use  of  symbols,  lines,  and  dimensions.  (Transpar- 
ency 12) 

G  Intersection  details  —  Are  enlarged  drawings  of  an  intersection  of  several 
streets  that  come  together,  show  all  pertinent  information  such  as  dimen- 
sions, right-of-ways,  centerllnes.  and  curve  data.  (Transparency  13) 

Drafting  equipment  used  by  civil  drafters 

(NOTE:  Most  drafting  offices  use  the  same  basic  drafting  tools.  In  this  unit,  only 
specific  tools  used  by  civil  drafters  will  be  coverec'.  Refer  to  MAVCC's  Basic  Draft- 
ing, Book  i  tor  basic  drafting  tools.) 

A.  Planimeter,,  (Tiansparency  14) 

B.  Curves  (Transparency  15) 

1.  Ship  curves 

2.  Flexible  rule  curves 

3.  Highway  radius  curves 

4.  Railroad  curves 

C.  Civil  head  drafting  machine  (Transparency  16) 

D.  Stereoscope  (Transparency  17) 

E.  Scribing  tools  (Transparency  18) 

F:       Other  specialty  tools  (Transparency  19) 


1. 

Pantograph 

2. 

Beam  compass 

3. 

Proportional  dividers 

4. 

Spacing  dividers 

5. 

Map  measures 

6 

Kern  dotting  pen  and  wheel 
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Typical  Geographic  Map 


TM1 
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Typical  Topographic  Map 


TM2 


•  •  • 
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Typical  Engineering  Map 


DETAIL  OF  DRAINAGE  PLAN 


Courtesy  of  Cotorado  Dapartment  of  Highways. 


CD.  25 

Geologic  Map 
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Aeronautical  Chart 
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Kinds  of  Surveying  and  Mapping 


Land  or  Property  Surveying  (Cadastral) 
Property  and  boundary  sun/eys 
Subdivision  surveys  and  plats 
Public-lands  surveys 
Sun/eys  for  plans  and  plats 


Engineering  Surveys  for  Design  and  Construction 
Design  data  surveys  (including  route  surveys) 
Construction  survey 
Mine  surveys 


Geodetic  Sun/eying,  Geodetic  Engineering,  or  Geodesy 
Control  surveys,  first-  and  second-order  accuracy 
Geodetic  astronomy 

GfcMty  surveys,  magnetic  declination  surveys,  figureof-the-eartti 
studies 


Cartographic  Surveying.  Cartograpt^ic  Engineering,  or  Map  and 
Chiort  Surveying 
Control  surveys,  third-  and  fourth-order  accuracy 
Topographlc-planimetric  surveys  and  maps 
Hydrographic  surveys 


Aerlai  Survey  Series 
Aerial  photography 

Electrical  measurements  for  distances  :ind  rosition  fixes 
Airborne  magnetonneter  surveys 
Radar-altimeter  profiles  and  elevation 


Cartography  (Not  Requiring  Original  Surveys) 
Map  design 

Compilation  derived  from  existir>g  source  data 
Map  editing 
Map  reproduction 


From  Mapping  and  Topographic  Drafting  by  John  Bles  and  Robert  Long.  Bepf inted  with  pernnls- 
sion  of  South-V\testern  Publishing  Company. 
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Typical  Plan  and  Profile 
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Coitftosy  oi  Colorado  Department  ol  Highways. 
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Typical  Roadway  Cross  Section 
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Courtesy  of  Cotorado  Department  of  Highways. 
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Typical  Structural  Details 


Detail:  Key  Construction  Joint  for 
Bottom  and  Walls 


other  Civil  Drawings 
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Schematic  Diagram 
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Typical  Intersection  Detail 
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Courtesy  of  Colorado  I^partment  of  Hishways. 
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Planimeters 


Polar  Planimeter 


Disc  Planimeter 


Electronic  Planimeter 
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Types  of  Curves 


Flexible  Curve  Rules 


(various  degrees  of  curvature  available) 
0**  15'  —  20*» 


\ 


Highway  Radius  Curve 

(various  radii  available) 
3"  —  200" 


Ship  Curves 

(many  patterns  available) 
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Stereoscope 


TM  16 


Civil  Head  Drafting  Machine 


Rotating  Head  with  Double  Vernier 


Scribing  Tools 


Rigid  Graver  with  Optic 

Courtesy  of  Keuftel  and  Esser  Company. 


f  ' 


CD- 53 


• 


Other  Speciafty  Tools 


Pantograph 


Beam  Compass 


Proportional  Divider 


CourteDy  of  Kuutfel  and  Esther  Company, 


Spacing  Divider 


TM  19 
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other  Specialty  Toots 


(Continued) 


Map  Measures 


Minerva®  Curvimeter  Kern  Dotting  Patterns 

Courtesy  of  Keuffe)  af>d  Esser  Company,  (others  available) 
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INTRODUCTION  TO  CIVIL  DRARING 

UNIT  I 

ASSIGNMENT  SHEET  #1  —  TAKE  BASIC  MATH  PRETEST 


Directions:  The  following  problems  are  designed  to  assess  your  »3asic  math  skills  in  various 
areas.  Solve  each  problem  and  place  your  answer  In  the  blank  or  space  ■illovved. 

PART  A:  Addition 

1.         9               2.          8               3.         92  4.  87 

+  8                      •»  8                          38  26 

+77  +44 


5.          44              6,  923  7.         327  8.  270 

57  ^  240  368 

+  63  966  136  609 

+  123  +  238  +  224 


9.     If  a  crew  works  320  hours  one  week,  416  hours  the  next  week,  345  hours  the  third  week, 
and  218  hours  the  fourth  week,  how  many  hours  did  the  crew  work  in  that  month? 

  ,  hours 


10.  While  repairing  surface  failures,  a  crew  laid  528  sq  ft  of  aggregate  on  the  first  job,  640  sq 
ft  on  the  second  job,  and  S80  sq  ft  on  the  third  job.  How  many  square  feet  did  the  crew 
cover? 

 sq  ft 


PART  B:  Sutrtraction 

1.  84  2.         4635  3.         4178  4.  983 

^   57  -  3187  -  1539  -  656 


6.         771  o.         53  7.         356  8.  378 

-  289  -  39  -  178  -  179 
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9,    If  the  boom  on  a  side  boom  Is  18  ft  and  you  need  25  ft  to  do  a  particular  Job,  how  much 
boom  would  have  to  be  added? 


ft 


10.  If  Quardrails  were  placed  along  2,486  linear  ft  of  roadway  the  first  day,  and  the  operator 
needed  to  place  them  along  8,562  linear  ft  that  week,  how  much  more  distance  would 
have  to  be  covered  In  the  remaining  four  days? 

 linear  ft 


FART  C:  Multiplication 


1.  63 
X  38 


2.  85 
X  75 


3.  32 
X  59 


4.  42 

X  95 


5.  73 

X  64 


6.  54 
X  83 


7.  567 
X  485 


8,  879 
X  729 


9.     If  a  loau  of  fill  weighs  18,796  lb,  how  much  would  78  loads  weigh? 

^  pounds 

10.     If  a  dragline  could  stockpile  876  cubic  yd  of  dirt  in  two  days,  how  much  could  be  stock- 
piled in  14  days? 

— =  cubic  yards 


PART  D:  Division 


1.  8)98 


2.  12^24 


3.    30  )90 


4.    66  ri98 
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6.    23)276  7.    19^1 52 


8.    62 17739 


If  a  forklift  travels  4,572  miles  a  year,  how  far  would  it  travel  in  one  month? 
 miles 

If  the  distance  across  a  ravine  is  13,608  ft,  and  the  equipment  can  move  only  ^  ft.  per 
day,  how  long  would  it  take  for  the  equipment  to  cross? 

  days 


PART  E;  Converting  fractions 

Convert  each  of  the  following  mixed  numbers  to  improper  fractions  (where  the  numera- 
tion is  the  same  or  larger  than  the  denominator  such  as  4/4, 5/3,  and  10/9.)  Do  not  reduce 
answers  to  lowest  terms  at  this  time. 
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2.     Convert  each  of  the  following  improper  fractions  to  mixed  numbers.  Do  not  reduce 
answers  to  lowest  terms  at  this  time. 

„    16  ,19 


5     "  ■  13 


12  ^8 

5«   Q-  ^ 


a    '1=   h.  '-^ 

3  32 

8  .  24 


e. 


3  17 

9  _  :  13 

2  ~   ^'  9 


f^RT  F:  Reducing  fractions  to  lowes*  terms 

Reduce  the  following  fractions  to  the  lowest  terms. 

1.    ?  =   6.    ^  =  _ 


2. 


9 


1.  7.  « 

24  12 


3.    ---  =   8.  - 

15  21 


4.  9    ^  = 

25    8 

5.  1^=   10.  10 

48  12 
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PART  G:  Finding  lowest  common  denominators  (LCD) 

Find  the  lowest  comfnon  denominator  and  convert  each  fraction  to  its  LCD  equivalent. 

2  7  7  5 

1.     a  LCD       _   2.     a.  LCD   

3  9  8  6 


b. 


c. 


b. 


d. 


b.  7. 

3  8 

U  c.  5- 

9   6 


3 
8 


3.     a.    1 .  ^  "^  .  ?       LCD  =  ,  4.     a.    ^  •  ?       LCD  =  __ 

3  12  8  7  8 


^=  b.  1 

3   7 


C-    ■  -  -   c.    -  ~ 

12  8 


1  3  3 
16 '8  "4 


LCD  - 
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PART  H:  Adding,  subtracting,  multiplying,  and  dividing  fractions 

12    8    ^-  5^3-  


3-     i^l^l-.   4.      3  7^^ 

16     8     4  20     4     10  5 


5.    e    ^  3 


8~  3 


9.  1^x2- 
2  4 


15.     12  -  -  1  = 
8  2 


5  8 


9-8    ^-     3  16 


t  V  9  -  .0   1  ^  1 


10.      X  6  -  ^ 

2  2 


11.     ^x?=_   „  12  .^■'^^ 


8n    It  -      X  X 

3  4     3  2 


13.    U.  8-^ 
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PART  I:  Converting  fractions  to  decimals 

1.    5f^  =  .  6.    3?  = 

10  4 


2  1 

2.    1-^=   7.  55^ 

100  2 


3.  =.  _„  8.  110- 

1000  8 


4     7  -^.^  =  q     77  J.  . 

^000    ^50 


5.   5^=   10.  12? 

100  3 


PART  J:  Adding,  subtracting,  multiplying,  and  dividing  decimals 

1        5.29  2.  72.24 

4.38  16.38 
+  9.62  +  92.37 


3.     868.87  -  516.89  =   4.     $15  ~  $12.53 


5.     2.54  X  3.1  =  6.     35  X  8.5  = 


7.     120  X  0.33  =   8.     26.4  x  3.8  = 


9.     ia71  r  0,07  =    .  10.     0.225  -  0.15 
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PART  K:  Converting  fractions  to  percentages 

1.  1=  

4  4 

2.  I'  6  ' 

9  2 


3.  :^ . 

10 


PART  L:  Percentage  problems 

1.     There  are  100  belts  in  a  box.  Twenty^ive  bolts  are  what  percent  of  the  bofts  in  the  box? 


2.  !t  11%  of  the  students  in  a  school  are  absent,  what  percent  are  present?   

3.  There  are  20  students  in  a  class.  Sixty  per ;  ent  of  the  students  are  boys.  How  many  are 
boys?   _  ^ 


4.  One  day  5%  of  the  20  operators  in  Mr.  Moores  group  made  perfect  time  completing  a 
job.  How  many  operators  made  perfect  time?  

5.  Contractor  McGill  bought  a  new  compressor,  regularly  selling  for  $120.  at  a  sale  and 
saved  20^4.  What  was  the  sale  price?   


ERIC 


PART  M:  Mix  ratio  problems 

1.     Given  90  cu  yd  of  aggregate,  how  much  sand  will  you  need  to  mix  a  3:2  ratio  of  sand  and 
aggregate? 

   cu  yd  of  sand 


2.     You  are  lo  mix  V4''  aggregate  and  V?"  aggregate  to  a  ratio  of  3:2.  How  much  V4"  aggre- 
gate will  you  need  if  you  have  150  cu  yd  of  V?"  aggregate? 


cu  yd  of  y*"  aggregate 


3.     Given  300  gallons  of  asphalt  concrete,  mix  asphalt  concrete  and  solvent  to  a  ratio  of 
75:25.  How  much  solvent  will  you  need? 

 gal  of  solvent 
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The  fuel  mixture  ratio  of  gasoline  to  two-cycle  engine  oil  is  20:1  for  your  chain  saw.  How 
much  oil  will  you  add  to  5  gal  of  gas? 

 qt  of  oil 


The  ratio  of  an  industrial  strength  cleaner  In  water  is  6  parts  cleaner  to  100  parts  water. 
You  estimate  the  job  will  take  15  gallons  of  water.  How  much  cleaner  will  you  add? 

 gal  cleaner 


PART  N:  Slops  ratio  problems 

1 .     Find  the  slope  ratio  in  feet  and  in  inches.  Convert  distaf  ?ces  to  like  terms  where  needed. 
Round  off  to  the  nearest  hundredth. 

V    ~   vertical  distance 

H    =    horizontal  distance 


• 


DISTANCES 

a.  V  =  12  ft,  H  =  24  ft 

b.  H  =  15  in,  V  -  5  in 

c.  H  =  5  ft,  V  =  0.05  ft 

d.  V  j=  1  in,  H  :=  3  ft 

e.  H  =  12  ft,  V  -  4  In 


RATIO  (FEET) 


RATIO  (INCHES) 


SLOPE  RATIO 


Find  the  vertical  distance. 


SLOPE  RATIO 


HORIZONTAL  DISTANCE 


VERTICAL  DISTANCE 


a. 
b. 


3:1 
14:1 


24  ft 

224  in 


ft 

In 


3.     Find  the  horizontal  distance. 


SLOPE  RATIO 

a.  25:1 

b.  16:3 

c.  40:1 


VERTICAL  DISTANCE 

0.5  ft 
9  in 
4  ft 


HORIZONTAL  DISTANCE 

 ft 

  ft 

 ^  ft 


86 


ASSIGNMENT  SHEET  #1 

PART  O:  Measure  and  volume 

1.  Conversions.  Round  answers  to  nearest  tenth, 

a.  48  in        =  ,  ft 

b.  312  ft       -   _„_  _  yd 

c-      8  cu  yd     =    cu  ft 

d.  7  sq  yd     =    sq  ft 

e.  11  gal      -    qt 

2.  Basic  formulas  for  areas  and  volumes 

a.  24'  long,  18'  wide     Surface  area  =  ,  

b.  13"  wide,  2  V?"  long  —  Surface  area  = 

c.  7'  long,  2'  wide,  1'  high  —  Volume  =_„  

d.  Vz'  wide,  3"  high,  2'  long  —  Volume  « 

e.  4"  long,  2"  wide,  'fe"  high  —  Volume  =  . 

3-    Word  problems.  Round  off  an;  wers  to  the  nearest  tenth.  Show  your  work. 

a.      One  cubic  yard  of  aggregate  weighs  2,550  lb.  How  many  tons  would  10  cubic 
yards  weigh? 

(NOTE:  1  ton  =  2,000  lb) 

 tons 


b.      What  is  the  surface  area  of  a  failure  2  ft  8  in  by  1  ft  6  in? 
  sq  ft 
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How  many  cubic  feet  of  concrete  will  be  required  to  make  a  pavement  patch  8 
feet  iong,  7  feet  wide  and  6  inches  deep? 

,   Cti  ft 


How  many  square  feet  have  to  be  painted  on  a  building  20  feet  Jong  or  each  side 
and  14  feet  high  if  you  paint  aii  four  sides?  If  a  gallon  of  paint  covers  350  square 
feet,  how  many  gallons  are  required? 

. — ™  sq  ft  ,  .  gaf  of  paint 


CD- 69 


ERIC 


INTRODUCTION  TO  CIVIL  DRAFTING 

UNIT  I 

ASSIGNMENT  SHEET  #2  -  INTERVIEW  A  CIVIL  DRAFTER 


Directions:  Make  an  appointment  with  a  civil  drafter  who  Is  presently  employed  in  that  capac- 
ity. Ask  th'  following  questions  and  record  the  answers  in  the  blanks  provided. 

1.     What  is  your  career  title?  ,  .  ,  


2.     What  tasks  do  you  perform  on  the  job? 


3.     What  educational  training  and  occupational  experience  is  rf  quired  for  this  job? 


4.     What  personality  traits  are  most  important  h,  your  field?  


5.     Whai  skills  and  knowledge  are  required  in  this  occupation? 


6.    What  is  the  approximate  starting  salary  of  workers  in  your  occupation? 


7.    What  is  the  employment  outlook  for  the  future  in  this  career? 
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a     What  are  me  possibilities  for  advancement  in  this  field? 


9.     What  is  your  favorite  part  of  this  job? 


10.    What  Is  your  least  favorite  part  of  the  Job? 
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ASSIGNMENT  SHEET  #3  ^  RESEARCH  THE  POSSIBLE  EMPLOYMENT 
OPPORTUNITIES  IN  CIVIL  DRAFTING  iN  YOUR  LOCAL  AREA 


1.     Usl  the  names  of  firms  m  your  area  that  may  employ  civil  drafters. 
(NOTE:  Include  address  and  phone  numbers  for  future  reference.) 


FIRM 


ADDRESS 


PHONE  # 


2.  Inquire  at  each  of  these  firms  if  they  employ  civil  drafters  ar»d  if  they  will  be  hiring  In  the 
near  future.  If  a  firm  is  currently  not  hiring,  ask  how  they  go  about  filling  openings 
(newspaper  ads.  job  placement  at  your  scfiool,  employment  agency,  etc.) 


FIRM 


OPENINGS 


HIRING  PROCEDURE 
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3.     Make  a  list  of  local,  county,  and  state  agencies  that  htrc;  civi!  drafters. 


AGENCY 


ADDRESS 


4.     Find  out  what  federal  agencies  in  your  area  hire  civi!  map  drafters. 


ADDRESS 


5.     Look  in  the  major  local  paper  and  clip  out  any  ads  for  civil  drafters.  (Attach 
assignment  sheet  ) 


IS 
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Look  in  your  local  phone  directory  for  any  private  consulting  engineers  and  list  below. 
(NOTE:  Many  consulting  firms  hire  civil  drafters  on  a  contract  basis,) 


INTRODUCTiON  TO  CIVIL  DRAFTING 

umi  I 


ANSWERS  TO  ASSIGNIV?ENT  SHEETS 


PART  A 


1 

17 

o 

c  ■ 

Its 

3. 
4. 

fv 

1G4 

6 

,''946 

7, 

147' 

a 

j.;'99  hcuf,' 

U). 

PART  B 

1. 

27 

1448 

3. 

4. 

3;.v 

5 

4B2 

b. 

M 

7. 

t7i5 

u 
^-- 

199 

<). 

10.  6.0B4  i  ■•■•.,r  !of't 

PART  C 

!,  2394 

2.  i>Ai<) 

3.  mm 

4.  403? 

C  44 
7.  r/4,90'". 
o  040.791 
9,  i.4er>,&8a  f>'>^,.min 
10  4./v'i?  cubtc  yarcK 
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PART  D 


1. 

12 

2, 

2 

3. 

3 

4. 

3 

5. 

4 

6. 

12 

7, 

8 

8. 

124,  R51 

9, 

381  miies 

10. 

151.2  days 

PARTE 


1. 

a. 

f. 

"/? 

b. 

'••/;• 

g- 

'■'/^ 

c. 

h. 

d. 

1. 

e. 

i- 

2. 

a. 

3  V^. 

f. 

1 

b. 

2  -•/;. 

1  '// 

5 

h. 

2  ' 

d". 

2 

i. 

1  Vr7 

c. 

4  -h 

U 

1 

PART  F 


1.  '/.. 

2.  V,. 
3. 

4. 
5. 


6.  1 
7. 

8.  '/.I 

9.  V;^ 
10. 


PART  G 


a. 
b. 

c. 


9 


3.     a.  24 


b. 
c. 
(J. 


a. 
b. 
c. 


24 


a. 
b. 
c. 


56 


5-     a.  16 

b.  Vn, 

C.  *VlH 
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PART  H 


t. 

1  '•/.-.. 

2 

1  -7- 

3. 

1 

4 

6. 

.••1 

G. 

7 

a. 

'•i-w 

9 

3  V,. 

10 

3  V, 

11. 

12 

13 

14. 

13  4 

15. 

8  V.1 

PART  I 


1 

5.G 

2. 

i,C2 

3. 

,087 

4. 

7.083 

5. 

5.ot; 

6. 

3.75 

7. 

55  5 

8. 

110  62f) 

9. 

77.02 

10. 

12.667 

PART  J 


1.  19.29 

2.  180.99 

3.  351.98 

4.  S2.47 
b.  7  874 
li,  297.5 

7.  39  6 

8.  100  32 

9.  153 

m  1.5 


PART  K 


1 

25-.^ 

2. 

22.2 

3 

4. 

75" 

5. 

100^^ 
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PART  L 

1.  25". 

2.  89 

3.  12 

4.  1 

5.  $96.00 

PART  M 

1.  135  cii  yd  of  sand 

2.  225  cu  yd  of  V.i"  aggregate 

3.  100  gai  of  solvent 

4.  1  qt  of  oil 

5.  0.9  gal  cleaner 

PART  N 


1.  RATIO  {FEET)  RATIO  (INCHES)  SLOPE  RATIO 

a.  24:12  -  -  2:1 

b.  15:5  3:1 

c.  5:0.05  eO:0.6  100.1 

d.  3:0  08  36:1  36:1 

e.  12:0.33  144:4  36:1 


2.  a.  8  ft 
b.  16  in 

3.  a  12.5  ft 

b.  4  ft 

c.  160  ft 

PARTO 


a. 

4  ft 

b. 

104  yd 

c. 

216  cu  fl 

d. 

63  sq  ft 

e. 

44  qt 

a. 

432  sq  ft 

b. 

390  sq  in 

r. 

14  cu  ft 

d. 

432  cu  in 

e. 

4  cu  in 

s 
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12.8  tons 
A  y>(if  ft 
28  cu  ?! 

1 120  «i  ft.  3.2  g^-   '  pasfJt 
AHfxifjnnirr.!  Shcetr,  n2  and       ■  iivaiuutt-'J  to  the  satisfaction  of  the  iristructof 
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UNIT  i 


NAME. 


TEST 


1.    Match  the  terms  on  the  right  with  the  correct  definitions. 


.6. 
J. 


Signifying  basic  relationship  to  the  earth 
considered  as  a  globe-shaped  body;  applies 
to  data  based  on  the  geoid  and  on  the 
spheroid 

An  optical  instnjment  used  for  viewing  two 
properly  related  photographs  or  diagrams 
simultaneously  to  obtain  the  impressloii  of 
a  3-djmensional  object 

A  pnscise  survey  of  considerable  extent 
which  takes  Into  account  the  shape  of  the 
earth 

Computer-aided  drafting  or  design 

An  outline  of  a  cross  section  of  the  earth 

A  draftei  used  to  support  civil  engineering 
with  the  preparation  of  technical  materials 


1.  CAD 

2.  Cadastral  map 

3.  Cartography 

4.  Civil  drafter 

5.  Civil  engineer 

6.  Civil  engineering 

7.  Contour  line 

8.  Elevation 

9.  Geodetic  survey 
10.  Geographic 
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.g.      Graphic  representation  of  the  earths  sur- 
face drawn  to  scale  on  a  plane  surface 


-h.      United  States  Geological  Survey 

X  A  person  who  has  completed  a  minimum  of 
4  years  of  college  and  has  specialized  in 
civil-related  engineering 


Determining  and  representing  accurately  on 
paper  the  area  of  any  portion  of  the  earth's 
surface,  the  lengths  and  directions  of  the 
bounding  lines,  and  the  contour  of  the  sur- 
face by  taking  linear  and  angular  measure- 
ments and  by  applying  the  principles  of 
geometry  and  trigonometry 


B2 


TEST 


.k.  A  device  for  measuring  small  areas  by 
mechanical  integration 

J.  A  discipline  concerned  with  the  design  and 
construction  of  various  municipal  and  state 
projects  for  the  general  public,  such  as 
bridges,  roads,  dams,  canals,  and  pipe  tines 

„m.  The  configuration  or  shape  of  the  land  sur- 
face of  any  area 

_n.      The  science  of  map  making 


.0.  An  Instrument  for  copying  maps  and  draw- 
ings at  a  predetermined  reduction  or 
enlargement 


11.  Map 

12.  Pantograph 

13.  Planimeter 

14.  Plan  view 

15.  Profile 

16.  Stereoscope 

17.  Surveying 

18.  Topography 

19.  U.S.G.S. 


A  map  showing  the  boundaries  of  subdivi- 
sions of  land,  with  t>earings,  lengths,  and 
areas  of  individual  tracts,  for  purposes  of 
describing  and  recording  tswnersf  p 


A  line  used  to  connect  points  on  a  land  sur- 
face that  have  the  same  elevation 


 r.       Aititude  or  height  above  sea  level 


A  view  as  seen  from  directly  above  the  land 


Z    Select  from  the  following  list  the  required  skills  of  a  civil  drafter  by  placing  an  "X"  in  the 
appropriate  blanks. 


CAD  training 


„b.      Computer  pr  >gramming  training 


X.      Science  skills  up  through  physics 


.d.      Recognition  of  map  symbols  and  abbreviations 
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TEST 


 e.      Basic  drafting  techniques  in  line  work,  jettering,  and  the  use  of  tools  and 

equipment 

f.       Math  skills  up  through  trigonometry 

 g.      Public  speakinn  skills 

 h.      Good  communication  skills 

 i.       Drafting  applications  and  calculations  for  basic  su»"veying 

Surveying  skills 
List  four  job  responsibilities  of  a  civil  drafter, 
a.  


b. 
c. 
d. 


List  three  major  employment  opportunities  for  a  civil  drafter. 

a.  

b.   .   .  

c.   „    


Distinguish  between  organization  structures  for  design  teams  in  small  and  large  firms 
by  placing  an  "X"  next  to  the  descriptions  of  small  firms. 

 a.      Communication  Is  usually  by  word  of  mouth 


^b.  Usually  have  an  organizational/standards  manual  which  will  include  per- 
sonnel policies  and  technical  procedures 

_c.  Have  specific  lines  of  authority  and  responsibility 

_d.  The  drafter  will  have  many  different  job  responsibilities 

_e.  Are  able  to  specialize  In  a  specific  area  of  draftlnq  or  mapping 

J.  Usually  have  ten  or  fewer  s.aff  members 

.g.  Are  less  structured 
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6.  List  seven  specialty  areas  for  civil  engineering  firms. 

a.   .  .  

b.    

c.  

d.  „_„_________^  „  

e.   .    __=_______^„ 

f.  „._______„_„  . 

9-  ^  ^  .  .  .  

7.  Select  from  the  following  list  tfie  occupations  related  to  civil  drafting  by  placing  an  "X" 
in  the  appropriate  blanks.  Select  only  those  that  a  civil  drafter  would  be  able  to  move 
into  with  minimal  extra  training. 


-  .  a. 

Surveyor's  helper 

b- 

Instrument  surveyor's  assistant 

c. 

Map  maker 

,.d. 

Surveyor 

fi. 

Topographic  drafter 

 f. 

Pipe  drafter 

9 

Civil  engineer 

h. 

City  engineer 

1. 

Civil  engineering  technician 

 j. 

Cartographic  drafter 

„_k. 

Electronic  drafter 

 I. 

Traffic  technician 

ERIC 


TEST 


Identify  the  following  major  classes  of  maps. 
(NOTE:  Only  partial  maps  are  shown,) 


e3*oo 


ffJS 


5 

• 
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Match  major  cla'.sses  of  maps  on  the  fight  with  the  correct  characteristics 
(NOTE:  Classes  on  the  right  may  be  used  more  than  once.) 
 a. 


Are  used  primarily  for  showing  political  and 
civil  boundaries,  property  lines,  taxation, 
and  transfer  of  property;  are  considered 
legal  dcK:uments 


.b.  Use  contour  Hnes  to  show  elevation;  repre- 
sent surface  features  of  a  region;  large 
scale  maps  show  ail  the  natural  features 
down  to  small  streams  and  man-made  fea- 
tures such  as  city  streets,  bridges,  pipe- 
lines, etc. 

-c.  Show  shorelines,  water  depths,  information 
about  hariK)rs,  anchorage  details,  and  ship- 
ping approaches 


1.  Geographic  maps 

2.  Topographic  maps 

3.  Cadastral  maps 

4.  Engineering  maps 

5.  Aeronautical  charts 

6.  Hydrographic  charts 


d.  Show  large  area  of  land;  are  drawn  to  a 
small  scale;  only  show  major  features  such 
as  rivers,  lakes,  and  dots  for  cities 

e.  Examples  are  maps  for  railroad,  highway, 
canal,  and  hydroelectric  construction,  build- 
ing site  maps,  landscape  maps,  dam  and 
resen^oir  maps 

f.  U  S.G.S.  maps  In  this  class  are  always 
bounded  by  meridians  of  longitude  and  lati- 
tude 


.g.  Are  drawn  for  reconnaissance,  construc- 
tion, or  maintenance  purposes;  can  show 
more  detail  than  topographic  maps  since 
they  are  larger  In  scale 

.h.  Show  air  traffic  routes,  rac'io  and  electronic 
aids,  obstructions,  and  elevations  of  high 
points 

.1.  Examples  include  plats  of  city  additions, 
mineral  rights,  and  farm  surveys 


TEST 


Match  typical  drawings  used  in  civil  drawing  on  the  right  with  the  correct  uses 
 a. 


Provide  the  viewer  a  three-dimensional  view 
of  the  map  area 

Are  views  of  the  Inside  of  the  project  cut 
open  at  right  angles  to  the  survey  centerline 


_c.  Are  drawings  composed  of  a  plan  view  and 
profile  view 

_d.  Identify  the  project  with  a  name  and  num- 
ber, show  location  map  of  the  project,  and 
give  an  Index  to  ail  sheets  In  the  plan  set 

-e.  Are  enlarged  drawings  of  an  Intersection  of 
several  streets  that  come  togethen  show  all 
pertinent  information  such  as  dimensions, 
right-of-ways,  center  lines,  and  cun^e  data 

J.  Are  details  ffiat  may  show  connections  and 
flow  directions  through  the  use  of  symbols, 
lines,  and  dimensions 


1.  Title   sheets  (key 
maps) 

2.  Plan  and  profile 

3.  Typical  cross  sec- 
tions 

4.  Structural  details 

5.  Pictorial  drawl.-gs 

6.  Schematic  diagrams 

7.  Intersection  details 


g.  Provide  a  close  up  look  ai  how  a  particular 
structural  component  is  made;  shows  mate- 
rials, dimensions,  and  section  where 
needed 
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f. 
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(NOTE:  If  the  following  activities  have  not  beisu  accuTnpHsht;U  pt\vt  tu  the  lest,  asK  your 
instructor  when  they  should  be  completed.) 

1Z     Take  bas^c  fnai^  pretest.  (Assignment  Sheet  #1) 

13.  interview  ?  ctvU  drafter  (Assignment  Sheet  #2) 

14.  Research  possible  employment  opportunities  in  civi!  drafting  in  your  local  area. 
(Assignment  Sheet  #3) 


INTRODUCTION  TO  CIVIL  DRAFTING 

UNIT  I 


ANSWERS  TO  TEST 


a. 

10 

(, 

6 

b. 

16 

m. 

18 

c. 

9 

n. 

3 

(i. 

1 

0, 

12 

c. 

ID 

P- 

2 

f. 

4 

q- 

7 

9. 

11 

r. 

8 

h. 

19 

s. 

14 

i. 
j- 

5 
17 

k. 

13 

Any  four  of  the  following: 

a.      Prepare  rricps  and  plans 

t .      Work  with  survey  data 

c.       Gather,  organize,  and  record  data 

d       Perform  engineering  calcuiatiuns 

0.  Assist  in  the  draftinc,  and  design  of  suDdivisiuns,  surface  drainage  systems, 
major  structures,  water  treatment  facilities^  water  distribution  facilities,  storm 
sewer  systems,  transportation  systems,  andtor  utility  facilities 

f.       Communicate  effectively 

a.       Private  civil  engineering  and  surveying  fnms 


Local  government  agencies 

c. 

Federal  government  agencies 

a,dJ.g 

Any  seven  of  the  following: 

a. 

Land  planning  -uid  subdivision 

b. 

Transportation 

c. 

Flood  control 

d. 

Irrigation  and  drainage 

c. 

Sewage  and  water  treatment 

f. 

Mjnicipai  improvements 

0- 

Environmental  studies 

h. 

Land  and  oonstructicni  f  ;in/oys 

i. 

Construction  inspection 

Refuse  disposal 

k. 

Map  making 
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ANSWERS  TO  TEST 


I.  Power  plants 

m.  Hydrologic  studi*?s 

n.  Foundation  work  and  soil  analysis 

o.  Agribusiness 

p.  Structural 

7.  a.b.cej.j.l 

8.  a.  Topographic 

b.  Engineering 

c.  Geographic 

d.  Cadastral 

9.  a.  3 

b.  2 

c.  6 

d.  1 

0.  4 
f.  2 
9.  4 
h.  5 
j.  3 

10.     a.  5 

b.  3 

c.  2 

d.  1 

e.  7 

f.  6 
9.  4 

11      a.  Scribing  too! 

b.  Ship  curves 

c.  Slereoviewer 

d.  Flexible  curve  rule 

e.  Beam  compass 

f.  Planimeters 

Q.  Spacing  divider 

h.  Map  measures 

1.  Kern  dotting  pen  and  wheel 
j.  Pantograph 

12.-14.     Evaluated  to  the  satisfaction  of  the  instructor 
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MAP  SCALES  AND  MEASUREMENT 

UNIT  li 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  read  and  match  different 
scales  with  different  classifications  of  maps,  Identify  standard  scale  ratios  used  on  topo- 
graphic quadrangle  maps,  measure  with  a  civil  engineer^  scale,  and  read  a  vernier  scale. 
Competencies  will  be  demonstrated  by  comactly  completing  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  map  scales  and  measurement  with  the  correct  definitions. 

2.  Complete  a  chart  o*  standard  measures  and  their  equivalents. 

3.  Select  true  statements  concerning  characteristics  of  map  scales. 

4.  List  the  three  ways  map  scales  are  expressed. 

5.  Match  the  ranges  of  map  scales  with  the  appropriate  map  scale  classifications. 

6.  Ust  factors  affecting  the  selection  of  a  map  scale. 

7.  Match  types  of  maps  with  their  common  scales. 

8.  Select  characteristics  o  >  quadrangle  scale. 

9.  Match  quadrangle  scales  commonly  used  on  U.S.G.S.  topographic  maps  with  their 
one  Inch  equivalencies. 

10.    Select  true  statements  concerning  characteristics  of  graphic  scales. 
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OBJECTIVE  SHEET 

11.  Select  true  statements  concernfng  publish^  map  accuracy  standards. 

12.  Match  types  of  scales  used  In  cMI  drafting  with  the  correct  descriptions. 
ia    Convert  a  representative  fraction  to  a  graphic  scale.  ^Assignment  Sheet  #1) 

14.  Read  a  vernier  scale.  (Assignment  Sheet  #^ 

15.  Measure  viflth  a  civil  engineer's  scale.  (Assignment  Sheet  #3) 
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MAP  SCALES  AND  MEASUREMENT 

UNIT  il 


SUGGESTED  ACTIVITIES 

Obtain  additional  materinls  nndior  invitr  resource  people  tu  class  *o  supptementrJt^Hv 
forcr  information  provided  in  thir.  unit  of  instruction, 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  tran^^parency  masters  included  with  this  unit 

Provide  student*^  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  s^fith  information  and  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  ir>for?nalien  as  needed  ) 
InlcgrAte  the  foUowmg  activities  throuyhout  the  teaching  of  this  unit: 
1     Develop  a  display  of  different  scale  topographic  maps. 

2.     Have  a  speaker  from  a  civii  engun^er^ng  office  come  in  to  discuss  the  importnfH:e 
of  accuracy. 

:i     Revievy  the  scale  units  in  MAVCCs  Basic  Drafting.  Booh  /. 

4.  Use  the  tests  from  MAVCCs  Bus^c  Dratiing.  Book  I  scaie  units  as  a  prc?test 

5.  Obtain  additional  pamphlets,  brochures,  and  other  material  dealing  witti  map 
scales  and  measurement  from  the  U.S.G.S.  at  the  following  address: 

National  Cartographic  Information  Center 
U.S.  Geological  Survey 
507  National  Center 
F^es^on,  Virginia  22092 
Telephone:  703/860-6045 

6.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

G^ve  test. 

Evaluate  test. 

Reteach  if  necessary 
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CONTENTS  OF  THIS  UNIT 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1  —  Comparison  of  Topographic  Map  Scales 

2.  TM  2  -  Ou?Jrangle  Map  Scales.  Sizes,  and  Areas 

3.  TM  3  —  Graphic  Scales 

4.  TM  4  —  Application  of  Metric  Scales 

D.  Assignment  sheets 

1.  Assignment  Sheet  #1  —  Convert  a  Representative  Fraction  to  a  Graphic  Scale 

2.  Assignment  Sheet  #2  —  Read  a  Vernier  Scale 

3.  Assignment  Sheet  #3  —  Measure  with  a  Civil  Engineers  Scale 

E.  Answers  to  assignment  stieets 

F.  Test 

G.  Answers  to  test 

REFERENCES  USED  IN  WRITING  THIS  UNIT 

A.  Hoclscher.  Randolph,  Clifforci  Springer,  and  Jerry  Dobrovoiny.  Graphics  for  Engineers. 
New  York;  John  Wiley  and  Sons,  h.c,  1968. 

B.  Gh'Ssaries  of  BLhA  Surveying  a     Mapping  Terms.  2nd  ed.  Bureau  of  Land  Manage- 
ment/U-S.  Department  of  the  Inierior,  1980, 

C.  Definitions  of  Surveying  and  Associated  Terms.  American  Congress  on  Surveying  and 
Mapping  and  the  American  Society  of  Civil  Engineers.  1978. 

D.  Nelson.  John  A.  Drafting  for  Trades  and  industry:  Civil.  Albany.  NY;  Delmar  Put)lishers. 
19/9. 

E.  Madsen.  David  and  Terence  Shumaker.  Civil  Drafting  Technology.  Englewood  Cliffs.  NJ: 
Prentice-Hail.  inc..  1983. 

F.  Wattles.  Gurdon.  Survey  Drafting.  Orange.  CA:  Gurdon  H.  Wattles  Put)Iicatlons.  1977. 

G.  Bies.  John  and  Rot>ert  Long.  Mapping  and  Topograpfiic  Drafting.  Cincinnati,  OH:  South- 
western Publishing  Co.,  1983. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


H.      Strek-,  F-^obP!t.  Modern  lapogr.iphic  Dr.iwng  Htiustoii.  TX  Cult  PubHshuui  t-" .  'i'JSO 

I  Mnp  Accunwv  RorAvri  VA:  U.S.  Hcj-r  of  th<'  InfCMof.  Gi\MV-<  Siuvry,  N.^tuMUii  Caftv 
ilfaphii:  IntoffiKitiun  CrrUrt. 

J.       Bhnker.  R  C  and  PR.  Wsiif.  HemvfUiuy  Sarvcs'iHih  7!h  tni  Now  Yv^fK,  Harp.^f    F^va.  niiVi. 

K.  Giachinu,  J.W  <^(iU  H.J.  BeuKrnia.  IMnftrnq  &  Grtiphiva.  Chic.uqn.  U.:  Americ;in  Trchi^  ■  ai 
S(Kie1\-  19/2. 

L.  ^If.ip  Concept!;,  trant^patcncy  -.t-t  ^?JvT' 9aA0  !nf ?,  Lufigr-orn  Vinual  Anis,  PC).  Box  If^H^ 
Big  Springs,  TX 

M.  Wirshing.  Roy  and  James  Wtrshinii  C?v^//  Engmccnnq  Dr.ittsng.  New  York:  McGftiw  Hili 
Book  Co .  1983, 

SUGGESTED  SUPPLEMENTAL  MATERIALS 

A.  Davis,  Roriaki  el.  b\.  Basic  Drafting.  Book  !.  Stillwater.  OK:  Micl  Anirrica  Vocational  Ciif- 
ricuium  Consortium,  19H1. 

H,  Brown,  R.L  "Proposed  Manual  on  Soiection  of  Map  Uses,  Scales.  antJ  A(;i:uracics  for 
Fnptnvierinq  and  Associated  Purposes:  Map  Availatiiiity,"  ASCf  Jvum^if  of  (he  Surveying 
and  Mapping  Division.  1980. 

C  Feklficher.  C.B.  "A  New  Manual  t»n  Map  Use^:.  Studies,  and  Acciuaenrj."  ASCf.  Jaurmit of 
the  Surveying  unci  Mapping  Division.  19B0. 

D.  Thompson.  M.M..  and  G.H  Ror.enfeid.  'On  Map  Acfuiracy  Sp'.'C!<K'ii!ic-n;i  Surveying 
and  Mapping.  1971 
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MAP  SCALES  AND  MEASUREMENT 

UNIT  II 

INFORMATION  SHEET 


I.     Terms  and  dettnUlons 

A.  Accuracy  —  The  der  ree  of  conformity  of  a  measured  or  a  calculated  value 
to  some  recognized  siandard  or  specified  value 

B.  Deviation  —  Variation  from  a  specified  dimension  or  design  requirement, 
usually  defining  upper  and  lower  limits 

C.  Full-divided  scale  —  A  scale  with  the  basic  units  sutxlivided  throughout  the 
length  of  the  scale 

D.  Graduations  ~  The  subdivisions  In  a  scale  unit,  ail  of  which  are  equal  in 
size  or  length 

E      Hectare  —  2.471  acres 

F.  Meter  (m)  —  The  metric  system  standard  for  linear  measurement 

G.  Metric  system  —  A  decimal  system  of  -veights  and  measures  based  on  the 
meter  and  the  kilogram 

H.  Neutral  scale  —  A  scale  expressed  as  a  fraction  or  a  ratio 

I.  fJomlnai  —  Describes  a  value  assigned  for  the  purpose  of  convenient  des- 
ignation; existing  In  name  only 

J.      NTS  —  Abbreviation  meaning  "not-to-scale" 

K.      Open-divided  scale  ~  A  scale  with  only  the  end  unit  subdivided  into  frac- 
tional parts 

L      Precision  ~  The  degree  of  mutual  agreement  between  individual  measure- 
ments, namely  repeatability  and  reproducibility 

M.     Representative  fraction  (RF)  —  A  simple  ratio  or  fraction 

Example;    1:24,CX)0  or  1/24.000 

N-     Scale  —  An  Instrument  used  as  a  standard  of  reference  when  drawing  an 
object  to  a  proportional  size 

O.     Scale  ratio  —  A  relationship  between  dimensional  values  used  to  reduce  or 
enlarge  the  size  of  an  object  so  that  it  can  be  drawn  proportionally 

R      Significant  digit  —  Any  numeral  that  Is  necessary  to  define  a  value  or  qLan- 
llty 
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0.      Tolerance  ~  The  total  range  of  variation  (usually  bilateral)  permiited  for 
si;^e,  position,  or  other  requi.cd  ouantity 

R.      U,S.  customary  units  -  UnitR  tiasetl  lipon  the  yard  and  the  pound  com- 
monly usod  in  the  United  Slates 

Stnndard  measures  and  equivalents 


1  mil*^     V/60  yards  =  5280  feet  =  1.6093  Km  ^  8  furlongs  =  80  chains 
1  yard  «  3  feet  «  36  inches  =  0.9144  meter 
1  foot  e  12  inches  «  0.3046  meter 
1  inch  =:  2.54  centimeters 

1  rod  (also  called  pole  or  perch)  =  5.5  yard&  =  16  5  feet  =  0.5029  decameter 
1  furlong  s  10  chains  -  220  yards 

1  che*n  e  4  rods  -  Z>  yards  =  66  feet     100  links  -  2,0116  decameters 
1  link  =  7.92  inches 

1  square  mile  -  640  acres  =  6400  sq.  chains 

1  «ore  5=  10  sq.  chains  =  4840  sq.  yards  =  43,560  sq,  feet 

A  i  acre  is  equal  to  a  square,  one  side  of  which  is  208.7  feet 

millimeter  (mm)  s:  0.0393  inch 
1^  millimeters  (mm)  s=  1  centimeter  (cm)  =  .3937  inch 
10  centimeters  =  1  decimeter  (dm)  -  3.9370  inch 

10  decimeters  -  1  meter  (m)  =  39.3707  Inches    3.2808  feet  =  1.0936  yards 

10  meters  =  1  decam«>ter  (Dm)  =  32.0)89  feet 

10  decameters  =  1  hectometer  (Hm)  :=  19.92''8  rods 

10  hectometers  =  1  kilometer  (Km)  =  1(^.61  y;i,ds  =  0.6213  miles 

10  kilometers  =  1  myriameter  (Mm)  ^  6.2138  miles 


Characteristics  cf  map  scales 

A.  Map  scale  is  the  relationship  between  a  distance  on  a  rnap  and  the  corres- 
ponding distance  on  the  (jround. 

B.  A  map  scale  expressed  as  1:24,(X)0  means  that  one  unit  of  measurement  on 
the  map  represents  24,000  of  the  same  units  on  the  earths  surface.  If  the 
unit  is  an  inch,  then  1  inch  on  the  map  equals  24.000  inches  on  the  ground. 

C.  Trie  first  number  (map  distance)  is  always  1.  The  second  number  (ground 
distance)  differs  for  each  scaie. 

D.  The  krger  the  second  number,  the  smaltor  the  scale  of  the  map. 

Exampl3<5    1:125,000  map  is  a  smaller  scale  map  than  a  rr^ap  with  a  map 
scale  of  1:100,000. 

1:63,3^  map  a  smaller  scale  map  than  a  map  with  a  map 
scale  r.f  .500. 
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iV.     Wbys  map  scales  are  expressed 

A.  By  ratio  or  representative  fraction 
Exampte:    1:24,000  or  1/24,000 

B.  By  equivalence 

Example:    1  inch     200  feet 

C.  Graphically 
Examples: 

0  10  M  30  feet 


SCALE:    1^5=10  FT 


SCALE  1:24,0(K3 


1 


Sirf  ^i^HWMiF  "^Imm^^^^^  ^ykmrnrntmiA^ '  ^       '"^^^i^^mmai  ^  ^ 

V.     Ranges  of  map  scales 

A,  Large  scale  maps  —  1  in     1CK)  ft  (1:1200)  or  larger 

B,  Meditm  scale  maps  —  1  In  =  100  to  1000  ft  (1:1200  to  1:12,000) 
Small  scale  maps  ~  1  In  :=  1000  ft  (1:12,0£K)  or  smaller) 

VL     Factors  affecting  tl^  selection  of  a  map  scale 

A.  Size  and  character  of  the  area  to  be  shown 

B.  The  form  that  the  map  is  to  tm  presented  in 

C.  Purpose  of  the  map 

D.  Cost  of  preparj;tlon  and  length  of  service  (sometimes  a  consideration) 

E.  Required  precision 

VIL     Comnwn  types  of  maps  and  con^sponding  map  scales 

A,  Geoaraphic  maps  —  Scales  vary  from  a  few  miles  to  the  inch  to  several 
hunored  miles  to  the  inch 

B,  Topographic  maps  (Transparency  1) 

1.     Maps  drav^n  at  larger  scales  such  as  1:24,030 

a.      Provide  detailed  information  alx)ut  th«5  natural  and  man-made 
features  of  an  area 
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b.      Are  commonly  used  for  highly  developed  areas  in  order  to 
show  more  detail 

2.    Maps  drawn  at  smaller  scales  such  as  1:125.000 

a.  Can  only  show  major  features  of  an  area 

b.  Can  be  used  for  more  sparsely  settled  regions  because  there 
are  not  as  many  details  to  l>e  shown 

c.  Allow  large  areas  to  be  shown  on  a  single  map  sheet. 

C.  Cadastral  maps  —  Drawn  at  a  scale  usually  greater  than  6  Inches  to  one 
mile  which  is  necessary  to  obtain  the  required  accuracy. 

D.  Engineering  maps  —  Scales  norually  range  from  1"  -  20  ft.  to  1 "  «=  4O0  tt. 
VIII.     Characteristics  of  b  quadrangle  scale  (Transparency  2) 

A.  Measures  a  standanj  four-sided  area  (quadrangle) 

B.  Bounded  by  lines  of  longitude  and  latitude 

C.  Set  by  the  United  States  Geologic  Survey 

D.  Most  U.S.  topographic  maps  cover  7.5  minutes  of  latitude  and  7.5  minutes 
of  longitude,  and  are  commonly  called  "7.5-mjnute  quadrangle"  maps. 
These  maps  are  drawn  at  a  1:24,000  scale. 

IX.     Quadrangle  scales  commonly  used  on  U.S.Q.S.  to|>ographic  maps 


Scale 

1  inch  equals 

1:20,000 

Approximately  1,667  feet 

1:24,000 

Exactly  2,000  feet 

1:30,CK)0 

Exactly  2,500  feet 

1:31.680 

Exactly  Vs  mile 

1:62,5(KJ 

Approximately  1  mile 

1:63.360 

Exactly  1  mile 

1:125,000 

Approximately  2  miles 

1:250,000 

Approximately  4  miles 

1:1,000,000 

Approximately  16  miles 

i 
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X.  Characteristics  of  grai^lc  scales  (Transparency  3) 

A.  Are  like  small  rulers  that  measure  distances  on  a  map 

(NOTE:  A  portion  of  a  map  can  be  measured  by  gauging  the  distance  with 
dividers,  then  comparing  it  to  the  graphic  scale.) 

B.  Consist  of  a  bar  drawn  at  the  same  scale  as  the  map 

C.  Begin  at  zero 

1.  Whole  units  are  subdivided  to  the  nght  of  the  zero. 

2.  Smaller  subdivisions  of  a  whole  unit  are  to  the  left  of  the  zero. 

D.  Are  used  anytime  that  a  map  may  become  subject  to  reduction,  enlaiige- 
ment,  or  reproduction  for  use  in  reports 

E.  Are  more  often  used  on  topographic  maps 

R      Are  usually  located  In  the  margins  or  near  the  north  arrow  or  legend  of  the 
map 

XI.  Publisiiad  map  accuracy  standards 

A.  Horizontal  accuracy 

1.  On  maps  with  scales  larger  than  1:20,CX>0,  not  more  than  10  percent 
of  the  points  tested  shall  be  in  error  by  more  than  '/30  inch. 

2-  On  maps  with  scales  of  1:20,000  or  smaller,  the  enx>r  factor  Is  Vso 
inch  (0.05  centimeters). 

3.  These  limits  of  accuracy  apply  in  all  cases  to  positions  of  well- 
defined  points  that  are  easily  visible  or  recoverable  on  the  ground 
such  as  monuments,  intersections  of  roads,  or  railroads. 

(NOTE  he  well-defined  point  will  be  determined  by  what  Is  plottable 
on  the  scele  of  the  mpp  within  V100  Inch.) 

B.  Vertical  accuracy 

1 .  On  contour  maps  (all  publication  scales),  not  more  than  10  percent  of 
the  elevations  tested  shall  be  in  error  more  than  one-half  the  contour 
interval. 

Example:  If  a  map's  contour  Interval  is  10  ft,  the  man  will  correctly 
place  90  percent  of  ail  points  tested  within  5  feet  (1.5 
meters)  of  actual  elevation. 
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2.  In  checking  elevations,  the  apparent  vertical  error  may  be  decreased 
by  assuming  a  horizontal  displacement  within  the  permlssable  hori- 
zontal error  for  a  map  of  that  scale, 

C.  Published  maps  meeting  these  accuracy  requirements  must  state  in  the 
legend  "This  map  complies  with  National  Map  Accuracy  Standards." 

D.  If  a  map  Is  an  enlargement  of  a  published  map,  this  fact  should  be  stated  In 
the  legend,  such  as  "This  map  is  an  enlargement  of  a  1:20,000-scafe  map 
drawing"  or  "This  map  is  an  enlargement  of  a  1:24,0O0-scale  published 
map" 

(NOTE  Individual  engineering  firms  will  have  their  standards  of  accuracy.  A 
drafter  needs  to  Income  familiar  with  these  standards.) 

Scales  used  in  civil  dreftii^ 

(NOTE:  Refer  to  MAVCC's  Basic  Drafting,  Book  I  for  an  in-depth  coverage  of  the 
architect's  scale,  civil  engineer's  scale,  and  metric  scale.  This  unit  serves  to  act  as 
a  review  of  these  three  pcales.) 

A.  Architect's  scale  —  Used  primarily  for  drawings  of  buildings,  piping  sys- 
tems, and  other  large  structures  which  must  t>e  drawn  to  a  reduced  scale  to 
fit  on  a  standard  sheet  size.  Only  occasionally  used  for  civil  vvork.  Has  one 
full-size  scale  and  ten  reduced-size  scales. 

B.  Civil  engineer's  scale  —  Used  for  civtl  engineering  work.  Graduated  In  units 
of  one  Inch  divided  Into  10,  20,  30, 40, 50,  and  60  parts. 

(NOTE:  This  is  the  prefen-ed  scale  for  civil  wort..) 

C.  Metric  scale  —  Used  primarily  when  the  International  System  of  Units  (SI) 
metric  method  of  measurement  is  fn  use.  Graduated  In  millirr^eters,  and 
uses  scale  ratios  of  1:1, 1:2.  1:5,  and  1.25.  (Transparency  4) 


•  •  • 

Companson  of  Topographic  Map  Scales 


Quadrangle  Map  Scales,  Sizes,  and  Areas 


i  innh  ronrocontc 

1  rpfitirrtptpr 

Size  Platitude 

Area 

Series 

annrAvirnatDlu 
dppiUAinkticiy 

X  ionaitudfi 

(sauare  miles) 

Puerto  Rico  7,5  minute 

1  licit?!  o 

75  x75  mfn 

71 

7.5^T»lnute 

7  5  x  75  fPln. 

49  to  70 

7-5  X  IS-minute 

1:25,000 

2,(^feet 

250  meters 

7.5  X  15  min. 

98  to  140 

USGS/DMA  15-mlnute 

1:50,000 

4,166  feet 

500  metefs 

15  X  15  min. 

197  to  282 

15^T»inute 

1.62,500 

1  mile 

625  meters 

15  X  15  min. 

197  to  282 

Alaska  1.-63,360 

1:63,360 

1  mile  (exact) 

633.6  meters 

15  X  20  to  36  min. 

207  to  281 

County  1:50,000 

1:50,000 

4,166  feet 

500  meters 

County  area 

Varies 

CkKinty  1:100,000 

1:100,000 

1.6  miles 

1  kilometer 

County  area 

\feirie8 

30  X  eo-minute 

1:100,000 

1.6  miles 

1  kilometer 

30  X  60  mia 

1,568  to  2,240 

U.S.  1550,000 

1550,000 

4  miles 

2.5  kilometers 

1"  X  2*  or  3» 

4,580  to  8,669 

Antarctica  1:250,000 

1:250.000 

4  miles 

2.5  kilometers 

1**  X  3**  to  15*- 

4,089  to  8,336 

Antarctica  1:500,000 

1500.000 

8  miles 

5  kilometers 

2"  X  7.5" 

28,174  to  30,462 

State  maps 

1:500,000 

8  miles 

5  kilometers 

State  area 

Varies 

U.S.  1:1,000,000 

1:1,000,000 

16  miles 

10  kilometers 

4"  X  6* 

73,734  102,759 

U.S.  Sectional 

1:2,000,000 

32  miles 

20  kilometers 

State  groups 

Varies 

o 
9 
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Graphic  Scales 

0  10  »  30  40 

I. {.I. I. hi 


SCALE:  1"=10' 

I  50  100  150  aX)  2fO 

SCALE:  1''=500' 

MILE  SCALE  1:02.500 
1        1/2        0  1  2  3  MILES 

HHH  H.HT"  \     •  1  ? 

1:62.500 

FOOT  SCALE  1:24.000 

I.  .1     I     1     I     I     I  1 

1000       0  5000 
1:24,000 


Sample  Scales 


Measuring  with  a  Graphic  Scale 
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Application  of  IVIetric  Scales 


Metric 
mm:mnn 

Application 

1:1 
1:2 
1:3 
1:5 
1:10 

 Machine  drawings 

1:20 
1:25 
1:33  V3 

 Architectural  construction  details 

1:75 
1:100 

1:200  _ 

Architectural  plans  and  elevations 
Architectural  plot  plans 

1:500  ~ 

1:1250 

1:2500 

1:10,000 

1:50,000 

—  Maps  (civil  drawings) 

f 
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ASSIGNMENT  SHEET  #1  —  CONVERT  A  REPRESENTATIVE  FRACTION 

TO  A  GRAPHIC  SCALE 

Map  scales  are  often  given  In  a  ratio  such  as  1:24,000.  In  order  to  show  a  graphic  scale,  It  is 
necessary  to  convert  the  ratio  scale  (RF  scale)  to  a  graphic  scale  for  display  on  the  map.  An 
example  of  the  conversion  process  follows. 

(NOTE:  Transparency  2  g.,ds  the  common  maps  scales  and  their  equivalents  for  future  refer- 
ence.) 

Example:   Given:   RF  scale  1:62,500 

(NOTE:  Rememt>er  1  equals  1"  on  the  map  and  62,500  equals  62,500"  on  the  eaith^  surface.) 

Step  1  —  Determine  how  many  mi^es  are  represented  by  62,5CX)  inches. 

(63,360  Inches  =  1  mile) 

Divide  62,500  by  63.^  to  determine  the  miles. 

62.5CK} 

~ '-^  =  -SB  miles 
63,360 

(NOTE:  This  is  not  a  practical  scale  to  create  a  graphic  scale.) 

Step  It  ~  Determine  how  many  Inches  are  used  to  show  any  even  numbers  than  the  .98  miles 
previously  determined.  Let^  use  2  miles. 

.98  2  miles 


1  in.    X  (unknown  no.  of  Inches) 

(NOTE:  Use  cross-multiplication  to  establish  this  algebraic  formula.) 

X  *  2 
X  a  2.04" 

In  2.04  inches  we  have  2  miles. 
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Step  Ml  —  Lay  off  a  graphic  scale  using  me  above  information. 
Equals  2.04  inches 


Assignment: 

Given:  1:300,000  RF  scale 

Directions:  1)  Convert  the  RF  scale  into  a  figure  usable  for  a  graphic  scale. 
2)  Draw  the  graphic  scale  for  this  RF  scale. 

Step  I: 

=  ~  miles 

Step  II:  Use  10  miles 

  _  10  miles 

1  'in'         X  ' 

Step  HI:  Draw  the  graphic  scale  here. 
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ASSIGNMENT  SHECT  #2  -  READ  A  VERNIER  SCALE 


Vernier  scales  are  found  on  some  drafting  machines.  These  are  quite  common  In  the  civH 
drafting  area.  Follow  the  steps  tielow  to  read  a  vernier  scale. 

Step  I  —  Study  the  vernier  scale  (Figure  1) 

{HOJB:  Several  types  of  verniers  are  available.  Determine  what  type  yours  is  before  attempting 
to  read  It.) 

FIGURE  1 


Direct  or  single  vc;  niers 
(read  in  only  one  direction) 


y^  -  Vernier  Scale 


r  I  j  T  r  I  r  prn 

2 


3 


[\ h i4 l  ip TTrp  r itj n  r rynj 

 -  \  5  1 


Primary  Scale 


I  Q  U  ID 

ft  i  I 

rn  j  1  n  ijin  \^\\\  \  pS^!W|n  rr 1 1  rr rjrnTjTT 

2  3  4  5 


Doubte  verniers 

(read  either  clockwise  or  counterclockwise) 


Ver nter  Scale 


/ 
/ 


iO  0 


\0 


20 


13 


—  Primary  Scale 


^9 


.'■;,.! 


270 
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Step  Jl:  Fiead  the  arrow  which  indicates  the  nearest  fuH  division.  Example  1  reads  2. 

Step  III:  Moving  from  left  to  right  on  the  vernier  scale,  f jnd  a  line  that  lines  up  with  another 
line;  in  this  case  it  Is  .6.  This  reading  Is  2.6. 

fcxample  1: 


MM 


TT 


20 


Example  2:  Moving  from  left  to  right,  the  arrow  indicates  0.  The  .4  lines  up  with  a  line  below. 
The  reading  is  0.4. 


10 


1  1  1 

MM 

ill  II  Ml    1  1  1 

1 

1   i  i 

2 


'.  J 


Assignment  directions:  Read  the  vemie  scales  bek  .v,  and  record  your  answers  in  the  blanks 
below. 

A.  Answer  


> 

.1  ^   .3  A 

MM 

5 

.6 

J 

t. 

t    .7   .,1  .9 

I  1  i 

0 

M  M  M   i  1  1 

! 

'  i  M  1  ]l 
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B.  Answer 


1  ^ 

1 

2  .3  A 

\  1  1 

5  1. 
.6    .7  .8  .S 

1  1  1  1 

0 

T  I  n 

III! 

MM 

MM 

1  ! 

4S 


55 


60 


C.  Answer 


D.  Answer 


1 

5 

1 

MM 

0 

1  1 

M  i  M 

1  1  1  1 

71 


12 


E,  Answer  


0  i 

1  1  M  1 

s 

1  1 

1 

0 

Mil 

!  M  1 

1  1 

MM 

i  1 

26 


24 
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ASSIGNMENT  SHEET  #3  —  MEASURE  WITH  A 
CIVIL  ENGINEER'S  SCALE 


Directions;  Use  a  civil  engineer's  scale  to  measure  the  lines  A  through  F  to  the  scale  ratio 
heading  each  column  in  the  table.  Place  the  scale  readings  In  the  appropriate  spaces  in  the 
table. 

Example:  On  a  1"  s  10'  scale  ratio,  line  A  would  be  44'  long;  this  figure  should  t>e  fettered 
under  the  1"  -  10'  column  opposite  letter  A. 


A  ^ 

B  F 


D 


LINE      1''a10'        1"=20'      1"=300'      1''=40'      r=50O'      r-60'     1"*10  MILES 


A 

44' 

B 

C 

D 

E 

F 
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ANSWERS  TO  ASSIGNMENT  SHEETS 


Assign.nent  Shoot  #T 

Slup  i  —  4.73  miies 
Slop  11-2.11  inches 

Step  !!l  -  Evaiuatea  to  the  Sistisfaction  ot  the  instructor 
Assignment  Sheet  #2 


A. 
B 
C. 
D. 

E. 


20.5 


43.2 
27.9 
11.0 
23.8 


Assignmont  Sheet  #3 


m  i^^io' 

A 


r=20' 


i  8 

[-  

I  c 
u 

E 
F 


44' 

37' 
31' 
42* 
12' 
30' 





88' 
74' 
62' 
84' 
24' 
61' 


1"=300' 
1320' 

1110' 

930' 

1260' 

360' 

900' 


.L. 


1"=40' 

176' 

148' 

124' 

168' 

48' 

120' 


1":=500' 
2200' 

1850' 

1550' 

2100' 

600' 


1600 


7~t 


1"=60' 

r^lO  MILES 

26^' 

44  rni|(?s 

222' 

37  miles 

186' 

31  miles  | 

252' 

42  miles 

72' 

12  miles  j 

  L^., 


180'     I    30  miles 
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NAME_ 

TEST 

Match  the  tarms  on  the  right  with  the  correct  definitions. 


a. 

The  degree  of  mutual  agreement  between 

1. 

Acci  acy 

individual  noeasurements,  namely  repeat- 

ability and  reproducibility 

2. 

Deviation 

...fJ. 

1  lit;  ucyicc  ui  cunTorrniiy  oi  a  measur^j  or  ^ 

o. 

ruHSjiviu©u  scale 

calculated  value  to  some  recognized  stand- 

ard or  specifiad  value 

4. 

Graduations 

c. 

A  scale  expressed  as  a  fraction  or  a  ratio 

5. 

Hectare 

d. 

Any  numeral  that  is  necessary  to  define  a 

6. 

Meter 

value  or  quantity 

7. 

Metric  system 

e. 

Abbreviation  meaning  "not-to-scale" 

8. 

Neutral  scafe 

f. 

A  simple  ratio  or  fraction 

9. 

Nominal 

An  instrument  used  as  a  standard  of  refer- 

ence when  drawing  an  object  to  a  propor- 

10 

NTS 

tional  size 

11, 

Open-diviaed  scale 

b. 

A  scale  with  only  the  end  unit  sutKJivided 

into  fractional  parts 

12. 

Precision 

i. 

A  scale  with  the  basic  units  sut>divid^ 

13. 

Representative  frac- 

throughout  the  length  of  the  scale 

tlon 

I-  A  decimal  system  of  weights  and  measures 
based  on  the  meter  and  the  kilogram 

k.  A  relationship  Ijetween  dimensional  values 
used  to  reduce  or  enlarge  the  size  of  an 
object  so  that  it  can  t>e  drawn  proportionally 

.1.  Units  based  upon  the  yard  and  the  pound 
commonly  used  in  the  United  States 


m.     The  metric  system  standard  for  linear  mea- 
surement 


TEST 


 n. 

2.471  acres 

14. 

Scale 

 0. 

Variation  from  a  specified  dimension  or 
design  requirement,  usually  defining  upper 
and  fewer  limits 

15. 
16. 

Scale  ratio 
Slanificant  dinit 

_p. 

Describes  a  value  assigned  for  the  purpose 
of  convenient  designation;  existing  in  name 
only 

17. 
18. 

Tolerance 

U.S.  customary  units 

-  q. 

The  total  range  of  variation  pennitted  for 
size,  position,  or  other  required  quantity 

 r. 

The  subdivisions  in  a  scale  unit,  alt  o?  which 
are  equal  in  size  or  length 

Co.nplete  the  following  chart  of  standard  measures  and  their  equivalents. 


a. 

1  mile 

^  feet  - 

 chains 

b. 

1  inch  = 

centimeters 

c. 

1  rod  = 

.  yards 

d. 

1  fuflonq 

chains 

e. 

1  chain  - 

 rods  - 

 finks 

f. 

1  chain  =  _  ... 

  yards  ^  

 feet 

g. 

1  square  mile   

 acres 

h. 

1  acre  =  

 sq.  chains 

i. 

1  centinneter  =  

_  millimeters 

J. 

1  meter  = 

_  yards 

Select  the  following  true  statements  concerning  map  scales  by  placing  an  "X"  next  to 
the  tnje  statements. 

 .„  a.      Map  scale  is  the  relationship  between  a  distance  on  a  map  and  the  corres- 
ponding distance  on  the  ground. 

 _  b.      A  map  scale  expressed  as  1:50,000  means  that  one  unit  of  measurement 

on  the  map  represents  50,000  of  the  same  units  on  the  earths  surface. 

™_-._c.      The  first  number  (map  distance)  is  always  1.  The  second  number  (ground 
distance)  differs  for  each  scale. 

— — d.      The  larger  the  second  number,  the  larger  the  scale  of  the  map. 
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TEST 


4.     List  the  three  ways  maps  scales  are  expressed, 
b.   


c. 


Match  the  ranges  of  map  scales  on  the  right  with  the  appropriate  map  scale  classifica- 
tions. 


.a.      Small  scale  maps 
.b-      Medium  scale  maps 
.c-      Large  scale  maps 


1.  1  In  =  1000  ft 


2.  1  in  =  100  ft 


3.  1  In  =  100  to  1000  ft 


6.     List  three  factors  affecting  the  selection  of  a  map  scale. 

a  .  

b.  


Match  types  of  maps  with  their  common  scales. 

,a.      Normally  range  from  1"  »  20  ft.  to  1"  «  400 
ft. 

Usually  greater  than  6  inches  to  one  mile 
which  Is  necessary  to  obtain  required  accu- 
racy 


Vary  from  a  few  miles  to  an  Inch  to  several 
hur^dred  miles  to  the  inch 

Depenaing  upon  degree  of  development  In 
the  region,  can  vary  from  smaller  scales 
such  as  1:125,000  to  larger  scales  such  as 
1:24,000 


1.  Cadastral  maps 

2.  Engineering  maps 

3.  Gwgraphic  maps 

4.  Topographic  maps 
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Select  characteristjcs  of  a  quadrangle  scale  by  placing 
blank'}. 

an  "X"  in  the  appropriate 

,  .a. 

Set  by  the  Department  of  Commerce 

b. 

Set  by  the  Bureau  of  Land  f*4anagenr>ent 

. .  c. 

Set  by  the  United  States  Geologic  Sun?ey 

d. 

Measures  a  standard  four-sided  area 

e. 

Measures  irregular  areas 

f. 

Bounded  by  lines  of  longitude  and  latitude 

S 

Most  U.S.  topographic  maps  cover  15  minutes  latitude  and  longitude  and 

are  drawn  at  1:62,500  quadrangle  scale 

Match  quadrangle  scales  connmonly  used  on  U.3.G.S.  topographic  maps  listed  on  the 

right  with  their  one  inch  equivalents. 

1  inch  equals 

Scales 

a. 

Exactly  V2  mile 

1.  1:20,000 

b. 

Exactly  2,000  feet 

2.  1:24,000 

o. 

Exactly  1  mile 

3.  1:30,000 

d. 

Exactly  2,500  feet 

4.  1:31,680 

Approximately  1  mile 

5.  1:62,500 

e. 

f. 

6.  1.63,360 

Approximately  16  miles 

7.  1:125,000 

g- 

Approximately  1.667  feet 

8.  1:250,000 

 h. 

Approximately  4  miles 

9.  1:1,000,000 

i. 

Approximately  2  miles 

Select  true  statements  concerning  characteristjcs  of  graphic  scales  by  placing  an  "X" 
In  the  appropriate  blanks. 


a.  Are  like  small  mlers  that  measure  distances  on  a  map 

b.  Consist  of  a  bar  drawn  at  the  same  scale  as  the  map 

c.  Begin  at  50' 
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 Are  used  any  iinu>  ttiat  a  rnap  wdy  boconu^  si.hiect  to  reduction,  enlarge- 
ment, or  reproduction  tor  u^n  ir?  rcpiuts 

e.       Are  most  oUvn  us^hI  on  enyineorif^g  maps 

 f.       Are  usually  located  in  \Ue  ;n;u<}ifis  of  ni  af  {he  nortti  arrow  or  legend  of  the 

map 

Select  true  statements  concerning  pubfi  :hf  d  nu)p  arruracy  standards  by  placing  an 
**X"  In  the  appropriate  blariks. 

 a.      On  maps  with  scales  larger  ttian  t:20,OOD.  not  more  than  25  percent  of  the 

points  tested  shall  be  in  error  by  more  than  ^  inch 

 b.      On  maps  with  scales  larger  thar^  1*20.000,  not  moie  than  10  percent  of  the 

points  tested  shall  be  in  enor  by  morf^  than     i  inch 

 c.      On  maps  with  tjcalos  of  l;?0,000  o\  F.f nailer,  the  error  factor  is  V-o  inch 

 _d.      On  maps  witti  scales  or  1:20j?00  or  smaller,  the  error  factor  is  Vao  inch 

 e.      These  limits  of  accuracy  apply  m  all  cases  to  positions  of  well-defined 

points  that  are  easily  visible  or  recoverable  on  the  ground  such  as  monu- 
ments, intersections  ol  roads.  <r  railroads 

 f.       On  contour  maps  ^ail  pubiicatior^  scales),  not  more  than  1  percent  of  the 

elevations  tested  nhall  be  in  error  more  than  one-half  the  contours  interval 

___g.      On  contour  maps  {tili  latbJication  scales),  not  more  than  5  percent  of  the 
elevations  tested  ^^hail  tn^  ^^  cMrof  nnnfi  thari  c>ne  half  the  contours  interval 

 h.      On  contour  maps  (dU  pt*b!!cation  vcales},  not  more  than  10  percent  of  the 

elevations  tested  shall  bo  in  orroi  morf)  thart  ono-ha!f  the  contours  interval 


Match  types  of  scales  used  in  civil  diailirn^  ori  tho  riq?  t  xvitti  the  correct  descriptions. 


Used  primarily  tor  drawings  of  buildings, 
piping  systems,  and  otfinr  largr^  strucluros 
which  must  t>e  drawn  to  a  re^iucod  rnale  to 
fit  on  a  standard  sheet  sm^  Only  occasion 
ally  used  for  civil  work  Har>  one  foil  siru 
scale  and  ten  reduced  di/c  scaN^s. 


1  Civil  engineer's  scale 
?,  Metric  scale 
'X  Architect's  scale 


b.  Used  for  civil  enyineenny  wrnk  urvuiuiuuj 
In  units  o1  one  inch  Uivi<iffd  hi?u  HK  2(1  30, 
40.  50,  and  CO  parts. 

c.  Used  primarily  wfien  th<^  ^ntrnKirional  Sys- 
tem of  Units  (SI)  ftjetric  metfiod  (4  meatHiro 
ment  is  in  use.  Grnduatfrd  in  niilUrr^rtnrs  and 
uses  scale  ratiots  of  1;L  1:?.  tifx  nrKt  l:?f> 
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TEST 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  tesl.  ask  your 
instructor  when  they  should  be  completed.)  ^ 

13.  Convert  a  representative  fraction  to  a  graphic  scale.  {Assignment  Sheet  #1) 

14.  Read  a  vernier  scale.  (Assignment  Sheet  #2) 

15.  Measure  with  a  civil  engineer's  scale.  (Assignment  Sheet  #3) 
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MAP  SCALES  AND  MEASUREMENT 

UNIT  II 

ANSWERS  TO  TEST 


1, 

a. 

12             h.  11 

0. 

h. 

1               i.  3 

P 

c. 

8               J  7 

q- 

d. 

16              k.  15 

r. 

10              1.  18 

f. 

13             m.  6 

9- 

14             n.  5 

2. 

a. 

5280  feet.  80  chains 

b. 

2.54  centip'eters 

n 
Vi . 

r>.5  yards 

d. 

10  chains 

e. 

4  rods,  100  links 

f. 

?2  yards.  66  foot 

9- 

640  acres 

h. 

"'O  sq.  chains 

i. 

10  miHImetors 

I. 

1  0936  yards  {answer  may  be  rounded^ 

3. 

a.  l.. 

4 

a. 

By  rntio  or  ropft)Hf;nf;?t>vo  ffBc  tic 

b 

By  equivalGnce 

c. 

Graphicallv 

5. 

u. 

1 

b. 

3 

c. 

2 

2 
9 
1/ 
4 


Any  throe  of  the  followinq: 

a.  Size  and  character  of  the  area  to  bp  unc-wn 

b.  The  form  that  the  nu  p  is  to  be  presented  in 

c.  Purpose  of  the  map 

d.  Cost  of  preparation  and  length  of  survfcr  (sofnetimef  a  considffidicM)) 
o.  Required  precisian 

a.  2 

b.  1 

c.  3 

d.  4 


8.  c.d.f 


o 
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ANSWERS  TO  TEST 


9. 

10. 
11. 
12. 

13.-15. 


e.  5 

a.  b.d.f 

b.  cc.h 

a  3 

b.  1 

c.  2 

Evaluated  to  the  satisfaction  of  the  instructor 


ERIC 


CD- 133 


• 


STANDARD  SYMBOLS  AND  ABBREVIATIONS 


After  completion  of  this  unit,  the  student  should  be  able  to  Identify  symbols  used  In  drafting, 
state  abbreviations  for  words  commonly  used  In  civil  drafting,  and  Identify  welding,  structural 
material,  and  plp«»  symbols.  Competencies  will  be  demonstrated  by  con-ectly  completing  the 
assignment  sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  standard  symbols  and  abbreviations  with  the  correct  defi- 
nitions. 

2.  List  common  types  of  symtxjls  used  In  civil  drafting. 

3.  State  abbreviations  for  words  commonly  used  in  civil  drafting. 

4.  Select  true  statements  concerning  factors  that  determine  when  an  abbreviation 
should  be  used. 

5.  State  two  purposes  of  symbolu  on  maps. 

6.  Identify  U.S.G.S.  topographic  map  symbols. 

7.  Identify  other  conventional  topographic  symbols. 

8.  Identify  boundary  fence,  and  track  fixture  symbols. 

9.  Match  chfll  symbols  with  the  correct  meanings. 
10.    Identify  utility  and  service  symbols. 


UNIT  III 


UNIT  OBJECTIVE 


SPECIFIC  OBJECTIVES 
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OBJECTIVE  SHEET 


11.  Match  hydroflraphlc  and  navigation  symbols  with  the  conrect  meanings. 

12.  Match  geological  stnicture  symbols  with  the  correct  meanings. 

13.  Complete  a  chart  of  oil  and  gas  symbols  and  their  meanings. 

14.  Draw  examples  of  north  arrow  symbols, 

15.  Select  true  statements  concerning  general  rules  for  drawing  map  symt>cls. 

16.  Ust  '.nethods  used  In  drawing  symbols. 

17.  Mfetch  color  codes  with  corresponding  map  symbols. 

18.  Identify  common  material  symbols  used  5n  structural  and  architectural  drawings. 

19.  Complete  c  chart  of  standard  symbols  for  pipe  fJttlngs. 
JK).  Identify  common  welding  symbols. 

i1.  Set  up  a  map  legend.  {Assignment  Sheet  #1) 

22.  Locate  and  Identify  symbols  and  features  on  a  U.S.G.S.  map.  (Assignment  Sheet 


STANDARD  SYJV1B0LS  AND  ABB?^EViAT!ONS 

UNST  m 

SUGGESTED  ACTIVITIES 

A.  Ohii'iin  additiCKiaf  rnatcirmfs  aniJ'or  invite  rot^cnrce  pccH'^lo  to  ciav^i^  to  ^^uppicnn'nl'rcin- 
force  infofmat'von  proviilrrJ  in  i^v\'^  unit  of  instruction. 

iNOTP:  Thus  arti\^!ty  i^hould  bv  rompfctrci  f)rnn  to  ino  tcarhim;  oi  \h\\,.  \itu\,) 

B.  Makf  a  trant^paftHicy  from  the  tfar^t^parer^rv  rnasttM  mt  Unlt^j  wi!f)  fhi*<^  urnt. 

C.  Provtdf.>  Htudet^ts  with  objocttve  shret. 

D.  Discus^H  unit  and  speciiic  oPjectivorv 

t       P?ovhJc  HtuUertts  witft  inilonnation  arui  assKjj^mrn!  shrc»f5 

f       Dt^^(nlss  intufrnalron  arui  astMcinrnont  shi^ets. 

iNOTH.  Us!>  ihe  tranj^pare^nry  tc  tnhanr.c  iho  mfcrrnatfon  ^"i.s  nrfckuj  ) 

G       fr^teqfrite  the  toitowtnc}  activitit?^.  throughout  thr  toachmcj  ut  this  unM: 

1.     fVfer  to  MAVCCs  P/pp  Drnff^ng.  Utut  Vt  for  nsore  *n-Uopin  tnfOfn>aiiori  on  pipt; 
draft irtg  -yniboir^. 

Rt'fer  to  MAVt^C'b  MtH:h<inn^,i!  Orjfnm/,  Una  VI  fr^r  ^iiorr     ilopln  jn/oruKiliort  ort 

4      In  tufure  tHHts  of  thts  b  hiK  ha^/t^  tht:  studoni  fifui  the  abbr^^vi.Uiont.  vr  ?.yfnbo!s  for 
Vh'  tvfm^  and  liofjf^ittoni^     each  unit  Trw^-;  fan  tn?  used  iis  an  assujnnnuit  *;herrb 

ilsuK]  vonclor  c:{^ta!o{jS.  look  up  the  ton^plati^s  tnat  (  an  o^H^i  jn  crvii  ilrafl^ng  Lisf 
vfniilor.  tf^Dptaie  oaa^e.  runiber.  and  ^calc 

iv     Da'iy,  ii^ot  a  syrntxil  or  at>breviatK)f>  on  the  cha^kbi^ard  arnj  havf*  a        (^y^-  q?  cqh- 
tri;t  on  delerminsfHj  ihe  corfec!  featuri'^  or  iaN;l  th*^si-  starui  for 

Hvhn  to  ANSI  standards  Y14,f>  to  r^.^view  with  ^?ud(^fns  thr  stanUar^i  in^r  ronvi/fv 
tions  for  drafting 

B.      Mcft  nnjividualty  vvHh  studf^rUs  U)  ^^vaUiate  th^u  proi^r^M^s  throiKjh  thi5»  iif^i! 
nistrur.iofK  arnj  UHjiratr-  to  tnern  poM^iblp  ar^ai.  h^i  irnprnvj-rnrnt 

i.       Evahiatf  ?<?sr 

J        Rrirat  fi  ii  nt?i:f?>,;.af . 
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CONTENTS  O'-  THIS  UNIT 

A.  Obicctjve  sheet 

B.  Information  sheet 

C.  Transparency  Master  1  ■    Partb  of  a  Welding  Syrntoi 

D.  Assignment  sheets 

1.  Assignment  Sheet  #1     Set  Up  a  Map  legend 

2.  Assignment  Sheet  W2  —  Locate  and  Identify  Symbols  and  Features  on  a  U  S.G.S. 
Map 

t2.      Answers  to  as'  -qnment  sheets 

F.  Tost 

G.  '      ers  to  test 

REFERENCES  USED  IN  WRITING  THIS  UNIT 

A       Hoelscher,  Randolph.  Clifford  Springer,  and  Jerry  Dobrovolny.  Graphics  for  Engineers 
New  York;  John  Wiley  and  Sons.  Inc..  1968. 

B.  Glossaries  of  BLM  Surveying  and  Mapping  Terms,  2nd  ed.  Bureau  of  Land  Manage- 
ment/U.S.  Department  of  the  Interior.  1980. 

C.  Definitions  at  Sun/eying  and  Assoaatcd  Terms.  American  Congress  on  Surveying  and 
Mapping  and  the  American  Society  of  Civil  Engineers.  1978. 

D.  Nelson.  John  A.  Drafting  for  Trades  and  industry:  Ci^ii  Albany.  NY:  Delmar  Publishers 
1979. 


E. 


Madsen.  David  and  Terence  Shumaker.  Civil  Drafting  Techinotogy.  Er?glcwood  Cliffs  NJ- 
Prentice-Hall.  Inc..  1983. 


h       Bies,  Johr  .nd  Robert  Long.  Mapping  end  Topographic  Drafting.  Cincinnati,  OH:  South- 
western Publishing  Co..  1983. 

G.  Sterne,  Robert.  Modern  Topographic  Drawing.  Houston,  TX:  Gulf  Publishing  Co..  1960. 

H.  Brown.  Walter.  Dfafting  for  Irtdustry.  South  Holland.  IL;  Goodheart-Willcox.  1978. 

I.  Wir.shing.  Roy  and  James  Wtrshing.  Civil  Engineering  Drafting.  New  York:  McGraw-Hill 
Book  Co..  1983. 
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SUGGESTED  SUPPLEMENTAL  MATERIALS 

Sources  for  standardized  symbols 

A,  Federal  Board  of  Survey  and  Maps 

B,  NatJona!  Oceanic  and  Atmosphcnc  Adminustfatu>n  {forfTHnly  U>S  Coast  and  Geodotic 
Siifvey) 

C,  U  S,  G£H3logicai  Survey 

D,  U.S.  Forest  Service 

E,  Defense  Mapping  Agency  (DMA) 
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STANDARD  SYMBOLS  AND  ABBREVIATIONS 

UNIT  111 

INFORMATION  SHEET 

I.     Terms  and  definitions 

A.  Boundary  —  A  line  of  demarcation  between  adjoining  parcels  of  land 

B.  Cultural  features  —  Man-made  features  such  as  railroads,  bridges,  roads, 
and  public  utilities 

C.  Geological  —  The  structure  and  composition  of  the  earth's  crust 

D.  Hydrographic  features  —  Features  along  the  shore  and  the  submerged 
parts  of  bodies  of  water 

E.  Legend  —  A  description,  explanation,  table  of  symbols,  and  other  informa- 
tion which  IS  printed  on  a  map  or  chart  for  better  understanding  and  inter- 
pretation 

(NOTE:  The  legend  includes  only  those  symbols  that  need  an  explanation.  If 
a  symbol  is  labeled  on  the  map,  it  does  not  need  to  be  included  in  the  leg- 
end,) 

F.  Map  scale  —  The  relationship  existing  between  a  distance  on  a  map  and 
the  corresponding  distance  on  the  earth 

G.  Natural  land  features  —  Features  on  a  map  such  as  lakes,  streams,  terrain, 
and  vegetation 

H.  Navigation  —  Iwlethod  of  charting  waters  which  affords  a  channel  for  useful 
commerce  or  travel 

I.  Planimetry  —  Showing  the  details  of  a  map  in  plan  view  (generally  culture 
and  water  features) 

J.  Symbol  —  A  diagram,  design,  letter,  or  abbreviation  which  by  convention  or 
reference  to  a  legend  is  understood  to  .epresent  a  specific  characteristic  or 
object 

Hi.     Types  of  symbols  commonly  used  in  civil  drafting 

A.  Map  symbols 

B.  Drawing  symbols  (ANSI  standards  for  types  of  lines) 

C.  Labels  in  the  form  of  abbreviations 

D.  Pipe  symbols 

E.  ^Ateldment  symbols  (types  of  welds) 

F.  Utility  symtJofs 

G.  Material  symbols 

H.  Oil  and  gas  symbols 
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INFORMATION  SHEET 

HI.     Abbreviations  of  commonty  used  words  in  civil  drafting 
(NOTE:  These  are  used  on  maps  and  drawings  as  latels) 


A  Bench  nurk/BBam  BM 

Between  BFTW 
Abandnned  ABO  Be\^ted  BEV 

Abhrevyttons  A8BR  Bituminous  BIT 

A^Y^  ABV  Sitummous  oiated  contigafed  metal 

Abutniem  ABUT  pipe  ctjfvert  BCCMP 

^^^^  ACC  Bituminous  coated  and  pa\^d 

Acre  AC  ojfrugated  n^l  prjK  cutml  BCPCMP 

Af^'^*;'^^^  AC-FT  8ttummoii5  coaled  pipe  BKh  culvert  BCFV^ 

AA^^^'^^"  ADD  8f1  wnous  cwaied  and  paved  pipe 

Adjusting,  ad^acmi  ADJ  anrh  culverl  BCPPA 

Attenioon  SiiiCK/bltK^  BIK 

Agji^egate  AGG  Hoard  BD 

Alternate,  mm  ALT  soard  tee!  FBM 

Aluminum  A!  boI!  BLT 

Amerrcan  Concfi^e  fnslrtufe  ACI  Bottom  BOT 

American  insWute  of  Steel  BOi*rcfefS  B 

Consiruction  AiSC  Boulevard  BlVD 

Ameffcan  Natmna!  Standards  Boundary  BNDY /3DY 

Institute  ANSI  BriiJge  BR 

Ancnor  AHH  Bmk 

AncttDr  l)Oll  AB  Brown  BRN 

A"j3^e  Angle  Building  Bim 

Apprach  APPR  Buill-up  R/il 

Approved  AW)  bulkhead  81KHD 

Approximate  APPROX  Bureau  of  Public  Roads  BPR 

ApfOi^  m  Bmm  BU 

A^ca  A  Bum  rtly  vsive  8V 

Area  mm  AD 

AffTcto  ART  C 

Asbestos  ASB 

Asbestos  cmm\.  aci  lattic  concrpte     AC  C^tpacily  CAP 

Aspfian  ASPH  Capital  CAP 

Assemt^y  ASM  Cast  iron  Q 

Assistant  ASST  Cast  jfon  pipe  CIP 

Associate  ASSOC  Cast  iwn  son  pjpe  CISP 

AssocBt^n  ASSN  Catch  basin  C6 

Automatrc  AUTO  Ceilmg  CIG 

Auxiliary  AUX  Coment,  Ceniete/y  CEM 

Aveni^  AVF  Centerlme  CL 

Avft?age  AVG  CeniBt  CTR 

Avo^rdupms  AVDP  Centers  CTRS 

A/lmuth  A?  Center  to  center  C  to  C 

Centmieterfs)  CM 

B  Cham  CH 

Change  CH6 

Background  BKGD  Channel  Cfianr>e! 

B^cks#1  BSi»)  Cbecked  CKD 

B^^tobacK  BtoB  Church  CH 

Barbed  wire  BW  Cirruiar  Clh 

Baffd  6Bl  Clay  CL 

Baseline  Bl  Of  t  Clear,  clearance  CLR 

Basement  oSMT  Cleanout  CO 

Bearing  BRG  Coated  CTD 

Beanng  value  Coeftictent  COEF 

^^^m  B£C  Column  COL 

BoQinnms  oj  proicct  OOP  Compulations  COMP 

Bell  and  spigot  B&S  Concrete  CONC 

Bl  W  Concrete  cylinder  pipe  CCP 
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Conciele  niasonf>  unii.s 

Cloncrelt*  pipe 

ComvcAm 

Construction 

Conslrurtion  pnt 

Continiiation 

Continuous 

Conlini^d 

Contract 

Contract  kml  Un^ 
Contractor 
Contraction 
Control 

Control  o\  »^ress 

GooitJHiate 

Comer 

Currugated  ^ron 

Corrugated  meial 

Combated  inytal  p^pe 

Corrugated  metdl  \Hoe  arcJj  t:u^veft 

County 

County  m6 

Creek 

Cn5SS  road 

Cnxss  .sectron 

Cubrc 

Cubic  Ic^ 

Cut)rc  fee!  per  mtnute 
Cubic  feet  pet  second 
Cubic  yard 
Cutveit 

Curt  ana  gutter 
Curve  to  spiral 
Cylinder 

D 

Degree 

Degree  of  cufvature 

!>^f!5h,  demol!f5on 

Department 

Depressed 

Designed 

Diagonal 

Diarneter 

Dirnanston 

Directional 

Distance 

Do\wi 

Drawr^ 

Drawing 

Drawings 

Drop  mm 

E 

Fach 

Eaict)  face 
Lach  way 
East 

Efectrfc^al) 

^tectronc  disiafice  meter 
Etevatfon  latmve  t»ca  leveh 


FlcvJt^on  (vf^^l 

ELEV 

CP 

f  mergeni^y 

EMEHG 

CX,  CONN 

Fmirn^urft 

ENCi 

CONST 

End  ot  prOjOCl 

EOP 

CJ 

End  to  fHid 

F  to  E 

CONI 

End  vertical  curve 

EVC 

C0M1 

Engineffr 

ENGf^ 

CONTD 

Fngincsririp 

EN6G 

COfrfT 

FQ 

CCl 

CONTR 

CONTR 

Pfitiii^mont 

Ci|Uf|^lliti{f  I 

tUr  J 

tUUly 

fnlA 

^  VP 

CM 

F  VP  IT 

CMP 

CA 1 

CMPA 

z: 

CO 

r  juio 

F 

X  RD 

face  of  concrctti 

FOC 

CI  I 

Face  to  fact? 

f  toF 

CF 

Federal 

FED 

CFM 

Federal  Aiil 

FA 

Eaderal  Aid  Interstale 

FAl 

rv 

Fe[ferai  Aid  Primary  Federal  A?d 

fHI  V 

Project 

FAR 

Fgfteraj  Aid  Secondsry 

FAS 

F^t 

FT 

Feal  doard  rri^surf 

FBM 

fsH  por  fTJinute 

FPW 

Feel  per  s^ond 

EPS 

Ferry 

FY 

Figure 

FIG 

0 

Finist)  grade 

FG 

i)elta 

Fing  hydrant 

FH 

DIM 

Flange  flanyed 

FIG 

ni:PT 

FHfxibfe 

FlEX 

DfP 

Fte  fioor  ITO.  fKm 

H 

FhKjr  cteanout 

FCO 

rif 

rfuw  11  MB 

Ft  I. 

riur>ti  i}{js%? 

rn 

DlR 

f  1 

r  J  u 

rr> 

n  or  DR 

tiki 

DWG 

r  C» 

IWGS 

Foundation 

FDN 

01 

Fnoniage  road 

FMTG  m 

Full  size 

FS 

future 

FUT 

EA 

G 

ff 

FW 

Gage 

GA 

t 

Gallon 

GAL 

EIL 

Gallons  per  inmute 

ELEC 

teftons  ^r  second 

Gf^ 

EDM 

Qafvani/ad  iron 

CI 

Ft 

Gate  vafvo 

GTV 
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H 

Hex.ipOflil 

Host?  t?{b 

fiOuf 

House 
I 

InsiclH  cto')£  *Pf 
ii.T.tde  face 

Hon  pipe,  /fcr)  Pin 


Join! 


len0h  of  curvt? 

I  in^^^f  foot 
1  ow  waller 


Ni 
nvi 

GRN 


M 


HP 
MB 


ma 
mc 

iNF- 
IF 

RK 

)H 
if 

INVT 
if 


.IT 

JNCT 


I  ATI 
lAT 
i1 
i(] 
L 
T 

IT 

lie 

IMS 
iiH 

im  r 

I  PI 
iw 
m\ 

MTi 


f.^/rii  in 

\At'i  lill  IC 

vit* 

MM 

N 

I  .  UlU<<  till 

Nm*  1 

hit. 

jVW 

K«  A 

nj  I  •> 

NO 

NOS 

o 

On  rpnf^r 

Iff!  I  "si 

OPP 

0unc8 

11/ 

Outsifl6  rtiiiffipipr 

Oulsids  t^'CP 

nr 

U  111  u 

lift 

p 

P 

PP 

Paragraph,  f^aratiel 

PAH 

PK 

Piling 

PIG 

PP 

Plm  an<l  piofifi?  sht*^'! 

P&P  SHfctl 

Paveidjfmy) 

PV 

Paiffcnien! 

PVMIPAVT 

Plane 

PI 

Piale.  proper  ty  Una 

PI. 

PT 

POB 

PCC 

Pomi  of  curvature 

PC 

Pom!  at  mtgrsf^-iion 

PI 

Pnmt  ot  reverse  cufvr 

pnc 

Point  of  tangency 

PI 

Pnmf  nn  a^^v^ 

PQC 

Pomi  on  tangent 

POT 

Polyvinyl  chlonde 

P{>f!faric!  cemf?m  contrp re 

pcc: 
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Pound 

I  B 

Pounds  per  ^art?  ^^cn  gauge 

PSIG 

Power 

FWR 

ft>wr  pole 

PP 

Precast 

PRCS! 

Pressure 

PRIS 

row 

r  ni 

Pnnc^pal  n>8rK!ian 

Q 

Quadrangle 

QUAD 

Quart 

OT 

R 

Radius 

R  or  RAD 

m 

Railway 

RY 

Ram  drain,  root  drsjn 

RD 

f^n98 

R 

Received 

fiECD 

fteduaion 

REDUC 

Reference 

REF 

RgJerence  point 

8P 

Reflector 

REFI 

Itegiilar 

REG 

telnforced 

REINF 

Remtorced  concrete 

RC 

Ifelnfofced  ct^crete  pipe 

RCP 

ftemtorcmnent»  reintordng 

REINF 

RMVREM 

RtnL 

ftequined 

REQD 

Rsvarse 

RVS 

Revlsw 

REV 

Rrgh! 

RT 

Rrgh!  lane 

RT  Lfy 

R^ght-oN«/ay 

R/W,  ROW 

Rtver 

R 

Road 

RD 

Rcadway 

RDY 

Round 

RD 

Route 

RTE 

S 

Sanitary  sewer 

SAN  S 

Schetiuta 

SCH,  SCHEO 

Second 

SEC 

SECO 

Section 

SECT 

Section  Ime 

SL  or  S 

Separate 

SEP 

Service 

SERV 

Stieel 

SH 

Shore(d)0n9) 

SHO 

Signal 

StG 

S 

Southeast 

SE 

SW 

Specif  caimn(s) 

SPEC 

Spillway 

SPLIrVY 

Spiral  10  curve 

SC 

Spiral  to  tanpent 

ST 

Square 

SO 

Square  toot 

SQ\ 

Square  inch 

SQ  tf^S 

Square  mile 

SQ  MILE 

Square  yard 

SQYD 

Stanc^rd 

STD 

State 

State 

State  Aid  Project 

SAP 

State  highway 

SH 

State  work  ordt*f 

SWO 

Station 

STA 

St^t 

STL 

Storm  ^frwer 

SS 

Straigt)!,  Sireem 

SIR 

Street 

ST 

Structure,  Stnicturai 

STB 

Submerged 

SUBMG 

Substructure 

SUBSTR 

Supcrsiructum 

sureRSTR 

Sup|K}ri 

SUP 

Survey 

SURV 

SynKtietrtcai 

System 

SYS 

T 

Tangent 

TAM/T 

Telegraph 

TELG 

TeieptK)ne 

TEIP 

Telephone  poie 

TP 

Tentperature.  lemporary 

TEMP 

Temporary  t^enctimaHi 

TBM 

Terminal 

TERM 

Terra  cotta 

IC 

Thick 

THK 

Thickness 

THKNS 

Thousand 

M 

Tolerance 

70L 

Tongue  ar^d  gr{X)ve 

T&G 

Tbp  3r>d  t^\m 

7&B 

Top  lace 

TF 

Top  of 

TO 

Top  of  concrete 

TC 

Top  of  sleeJ 

TST 

Top  of  waif 

TW 

Topography 

TOPO 

Township 

TWP/T 

Trans^^m 

TR 

Transverse 

TRANSV 

True  north 

TN 

Turning  pomt 

TP 

Typicat 

TYP 

■1 
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u 


Un<JBrcut  uc 

Unflerground  ijc 

Upst^m  UPSTR 

U  S  Geoiogical  S^^fvey  USGS 

U.S.  Coast  &  Geoaettc  Survey  USC  &  US 


VariablB  VAR 

V^flrcal  VERT 

Ventcal  cuive  vc 

Vertical  gram  vg 

Volume  VOL 


tv. 


Vl. 


w 


Water  sarfa;^.  waft?r5lop.  we^osd 

steel  ws 

Water  tank,  Wetgni  WT 

West  w 

White  WHT 

Wilh  w/ 

Working  iaomi  WP 


Yard  YO 
Year  yR 
Vi?Hgw  YEl 


Factors  that  determine  ^e  usage  of  an  abbreviation 

A.  Use  an  abbreviation  when  necessary  to  save  time  and  space. 

B.  Use  an  abbreviation  only  when  the  meaning  is  unquestionably  clear  to  the 
intended  reader. 

C.  Be  sure  to  use  a  standard  abbreviation,  not  your  own  shortened  version, 
(NOTE:  When  in  doubt,  spell  it  out.) 

Purposes  of  symbols  on  mai^ 


A. 


B. 


To  represent  the  location  and  identity  of  land  features  that  are  generally  too 
large  to  be  shown  In  detail  on  the  map 

To  help  keep  information  on  a  map  to  a  minimum  and  thereby  avoid  clutter- 
ing 


(NOTE:  The  purpose  of  the  map  dictatos  the  types  of  symbols  used.) 
topc^phte  map  symbdis 

(NOTE:  Variations  will  be  found  on  older  maps.) 


ftimary  highway  hard  surface 

Secondary  highway  hard  surface 

Light-dirty  road,  hard  or  improved 
surface 


Road  mt^f  consfruction.  alinement 
known 

Propose  foad 

Dual  highway,  dividing  strip  25  taet 
Of  less 
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Dual  highway  dividing  strip  exceeding 
25  feet 

Trail 

Railmati:  single  track  and  multipte 
track 

Railroads  in  juxtajK^Sllton 

Narrow  gags:  single  track  ^nd  multiple 
track 

Railroad  m  streei  and  carlme 
Bfidye:  road  .ind  raiiroaJ 
Drawbridge:  road  .^nd  railroad 
Footbridge 

Tunnel:  road  and  railroad 

Overpass  and  uncterpass 

Small  masonry  ar  concrete  dam 

Dam  with  lock 

Dam  with  road 

Canal  witti  lock 

Buildings  (dwelling,  place  of 
emotoynwit,  etc.) 

School,  thyrch,  and  cemeter? 

Buildings  {barn,  warehouse,  etc.) 

f^jwer  transmissimi  line  with  Ijx:a1ed 
fTOtsd  tower 

telephone  iif^.  pipeline,  etc 
(iat)eled  as  lo  type) 


a  i  ■ 


^ — >  K 


I 


 a 


.Ii 


Wells  other  than  water  (labeled 
as  fo  type) 

lai^ks.  oil,  water,  etc  iiabeled 
only  if  water) 

located  or  landmark  objecV  windmill 

Open  pit,  mine,  or  quarry,  prospect 

Shalt  and  tunnel  entrance 

Horizontal  and  vertical  control  station. 

Tablet,  spirit  level  elevation 

Other  r^verabie  mark,  spirit  level 
elevation 

Horizontal  mnirti  statioti:  tablet, 
v^ticai  angle  efi^ation 

Any  recoverable  mark,  vertical  angle 
or  checked  elevation 


Veriical  control  station:  table!,  spirit 
level  elevation 


Other  recoverable  mark,  s^trit  level 
elevation 

Spot  elevation 

BoundaneH.  National  - 

State  ^  

County  parish,  municipal   

Civil  township .  precinct .  tnwn .  barrm  .  ^ 

Incorporated  City  village,  town, 

hamlet  '    " " 
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Reservatfon.  National  or  State 

Small  parK  cemetery,  airport,  etc. 

Land  grant 

Township  Of  rar^e  fine.  United  States 
land  sufwy 

Township  or  range  line,  approximate 
focafion 

Section  line.  United  Slates  land  survey 

S«1ton  jjne,  approximate  location 

Township  lif^,  not  United  Stat^  land 
survey 

Sedion  line,  m  Unrted  Stales  land 
Survey 

mm  :  section  and  closing 

Boundary  monument:  land  grant  and 
other 

Fence  or  field  tae 

Index  contour 

InremietfatB  (xjntour 

Supplementary  contour 

Depre^lon  contouns 

Fill 
Cut 
Levee 

Levee  with  road 


—  +  —  ^. 


Mine  dump 
Vtesh 
Tailings 
Tailings  pond 
Shifting  sand  or  dunes 
Intricate  surface 
Sand  area 
Gravel  beach 

Pen^nnial  streams 
Intermittent  streams 
Elevated  aqueduct 
Aqueduct  tunnel 

Waer  well  and  spring 

Glacier 

Small  rapids 

Small  falls 

Large  rapids 

Lan^  falls 


 •!:i,.!)«i.4,      imermiltent  Eake 

Dry  lake  beo 
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RorK  i\(  ccHvii  reft 
Souf^dmy  curve 

Lxpused  wferK 
SiniKen  v;?pf  k 


HorK,  t\w  or  awns?) 


VII     Other  conventtonal  fopographtc  sycnbots 


Fence  linf! 
Right-ot-w.iv  iuu- 
Ltnnied  dCtxf^^j  ^'rM* 
StKue  line 

Hedge 
Trees 

Idye  of  wooded  artv 


C>  <:>  G^^  ^'^ 


«>     *  A. 


o  o  <p 


Bridges  over  s.pan 

Curb  and  ijjtte^  ipriiprvsed)  ti*ish  uxiit 
curl)  and  yutier 

Curb  cproposedl  (iasn  oxist^nn  (  ufb 

Gate 


f.x)Stint)  ^!tie  (U.^Hi  pjpe 

Higtt  water  elevation 

DirtUion  1i(;w 
Block  and  lot  tmef; 


^     .c     .«      r»  r- 


Bik.  Lint 


-Lot  Lin*  or  !{. 


i;'e{'t'S  ant!  ^v>!'^ 
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Tef faces  {ticks  \mj)\m]  down    - ,  >^^i;^^ /    f;/  y 


Timber  orchard,  brush  or  nur^ 


(Lobtt  which) 


R/W  iin**  and  nKifKer    plac?  .  . 

R/W  Iinr  /inri  nurhC?  new   

Point    inir section  \P\)  ^ 

TnfHJpai  pomts  atony  survtty 


VIM.     Boundary,  fence,  and  track  fixture  symbols 

A.     Details  of  railways,  boundary  and  survey  iines 


Sleam 


Narrow  gauge 


Present  track  !o  remain 


Present  irack  to  tie  renwed 


Proposed  tr  .ck  (Red) 


^oposed  lutute  track  (Red) 


B. 


Fences 


Board  kncB  m  tef>ce  m 
general 

Stone  lence 

Picket  fence 

Rail  fer>ie 


Foreign  Track  tShow  f«1 
mififls?  ^cto  other  Jhan 
rmi  Of  Wf^Ck) 

C^ntcn  line 


Company  R  ot  W  (property 
line) 


Fence  on  street 


Hme  on  fiwy  properTy  fine 


B3ft)ed  wiro  fence 
Srrwlh  wire  fence 
Heiige  tefrce 
Wortn  ffot.e 


-B — ^ — m  m  a 


-  ♦ '  — «»— ^ — — ■  p  - 
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C.  DetaHs  of  track  fixtures  and  accessories 
Turnout  3nd  sv^itch  stancl  '^1^ 

Spring  t^wifch  ""^ 

Detail  0(ock)  . 


Derart  tSwilch  pt ) 
Bumping  posi 
ff ttim  car  slop 
Doubte  slip  sw 
Sing^  shp  sw 
Crossmg 
Bumping  posi 
Smpte  car  retarder 
Double  car  reiarder 
&ngfe  car  retarder 

Ctvfl  symbais 

A.      On  plan  sheets 

Bridge     general  symW, 
RR 

Bridge  -  general  HymU)!. 
hwy 

Drawbridge  BR 
Drawbridge  -  hwy 
Footbridge 

Truss  bridge  iW,  wood:  S 
steel.  G.  girder) 


1- 


4 


Fiarl  re!:.t 
Uantry  crane 
Mgil  r.rafK? 

l^mm  crant 
Track  pan 
Gas  contiiiner 
IrarK  scale 
Slock  scale 
Ha?l  JubT^ciitOT 


Arch  bridge 
f'ontcH^n  bridge 
ferry 
ferry 
Forn  fOriri 
f  o*'d  traif 


.  — i.- 

—  <r 


-JL...A.^  A... 


-4- 


•1  !■■ 
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A.f{H.»ft 


1  ii'Hiue 


Sii!H:iit 


B       On  cross  section  sheets 


SuDcut 
Culveu  tap 
New  rulv(  M 

CHilef  line 

Ri|^hi  0?  way 

Waier 


R/VV 
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txistlng  pif^  or  cutwrts  A 


Proposed  pif^s  or  culverts 


Structure  nmbei  slalioning 

STRUCTURE 
NUMBER 


llw  Elov. 


^  > 


STATfONINe 


Utility  and  service  symteis 

(NOTE:  Give  number  of  wires,  owner's  name,  and  address.) 


Overhead  power  (crass  bar 
perpenuinular  to  \) 

T 

Overhead  ta)^tiope  (cross 
bar  paraW  To  H.) 

Joint  ownership  pofes 

Povi^r  or  telephone  over- 
head (when  line  crosses 

Power  underground 

—  P  UG 

Telephone  underground 

TUG 

Power  manhofe 

© 

Telephone  manhole 

® 

0)1  line 

  D  

Water  line 

 W 

Gas  line 

....  G 

Water  meter 

o-  W.M. 

Gas  mf*ef 

o— G.M. 

Fitt;  t'  j4u\ 

O — F.H. 

Water  wil 

Stom  sewer  and  manhole 

® 

"_o—  ■ - 

Sanitary  sewer 

— *»3  S  — 
{sne  ond 

-0 

-  w 


New  90"  box 


Exist.  90"  box 


New  90*  pipe 


Exist  90*  pipe 


New  skew  box 


ILLl 


R 


n 

n 
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Exist.  Skew  box 


I }  ■ 


New  skew  pipe 


fLLl 


Exist,  skew  p;f» 


n 


Exist,  gnjund  line 
Dust,  ground  line  rl. 
Exist,  gmund  ilne  It. 
New  pnjfite  grade  fin? 

Aith  or  flat  T  maaonry  cuJvart    ^  *  ^  ~  "V 


Pipe  in  excess  of  36* 
Drain  pipe 
Catcfi  basin 
Sewer  line 
Manhole 
Water  tank 


c: 


1^1  :i 


MH 


Viteter  a)lumn 
Water  pipes 
Retngerant  pipe 
Gas  pj(^ 
CCiidersate  pipe 
Steam  pipe 
Oil  pi{^ 

Compressed  air  pq^e 
ffiser 


o- 


COUD 


0« 
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Xi.     Hydrographic  and  na^^tkm  symt»ols 

Surveyed  shore  line  ^  ^ 

Unsufveyed  store  line  *  — - 

Ke^  or  0et  grass  ^"^^^f^!^^^ 

R(x;k  uncterwater 
Rock  awash 

Breakers  along  shore  ^   ^  ^ 


Fishing  stak^ 
Ch^rfaHs  and  Wde  rips 

Umrtmg  <tenger  line 
WhirtfKWls  and  eddies 

Cable 


IMUUUUU 


Non-tid^  current  3  knots  3Kn  ^ 


Non-tida!  current  {special  use) 

Tidal  currents  flood  2  knots 

Tidal  currents  ebb  i  kncrt 
TIda!  currents  flood  2nd  hour 
Ttda)  currents  ebb  3rd  hour 
No  tottom  at  100  latbwis 

DEPTH  CURVERS 

1  fathOT  or  6  loot  line 

2  tathOT  or  12  fool  line 

3  tethom  or  18  foot  line 


2.6Kn 


2Kn  ^ 

777777  ^ 


IKn  ^ 


100 


4  fathom  line 

5  tathcmi  flr^ 

6  f^hom  line 
10  tattom  tine 
20  lafhiHn  line 
30  ^thc»n  line 

40  fetthom  line 
SOfathffin  tme 
100  falhOT  line 
200  fathom  line 
^  tathOT  line 
400  fathom  line 
500  fattuHn  Hoe 
1000  fathom  line 
2000  fathom  line 
^0  taflhom  Ime 
Life  saving  stalton 

Coastguard  life  safety  station 

lighthouse 

Lighthouse  (OTalfer  scale) 

Light  vessels 

Radio  station 

Radio  ccmipass  station 


^  LSS 


CG 


RS  0 
RC  O 
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ftuiiv)  low 

RT  O 

RBn  G 

-li- 

Snyil!  vessel  anchorage 

t 

Lighted  iHMcon 

-ft 

Pond 

General  or  red  buoy 

0 

• 

Not  lighted  beacon 

lliil 

Salt  pond 

Black  buoy 

Horizontal  striped  buoy 

• 

Intermitlenl  pond 

Honzonlaliy  stnped  |  black 
&  red)  buoy 

m 

Salt  marsh 

A.    ..  J* 

 .  ,  . 

.\ 

Verlicaity  slrip^J  buov 
C^k^^red  buoy 
Pw.f>  &  ball  i>iiay 

f^u^'^  £r  SQti£!K»  buoy 

Wb^stlmg  biioy 

Bell  bue  . 

tjghted  buoy 


Fresti  marsh 


TicJa!  fkit 


• 

s 
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Seotogicai  structure  symtK>!s 


Dh  action 


Attitude 


Direction  of  pilch  of  line^^r 
parallelism.  Wow  lin^. 
linear  stretching,  or  align- 
ment  at  minerals  & 
iriclusjGT?*? 


\ 


Strike  &  dip  ot  b^d*;  (arrovv 
used  in  detailed  maps? 


Strike  &  d»p  oi  owerlurned 


Strike  ot  vertica!  beds 


fton/ontal  t>eds 


Strikn  &  dip  of  cfeivagt? 
{slate) 


63 


e 


/3  6 


Strike  ot  vfffliulf  ciaava^c 
tsiate}  ^.^ 


Strike  &  dip  of  Kchtstosity  or 


p 


Directior^  ot  tiori^ontal  linear 
etenient 


General  strike  &  dip  ot 
minutely 
folded  t)Lds 


Direction  of  pitch  of  mirjor 
fofds  (nature  of  isoclinal  fold 
at  its  plunging  end) 

Axis  ot  anticline 


Axis  of  synclir^e 


Pttch  of  axis  of  dfiticiine  or 
synclina 


Axis  of  overturcied  or  recum- 
Dent  anticlme  i^jhowtog 

dfrodion 
of  ifK:iif\3tiun  of  lixial  pldoi^ 


\ 


X 

12 


20 


X 


X/ 


Stnke  ot  vertical  scttistosity  or  X 
fofiation 


Horizontat  ^ihlstosity 
Stril-  e  &  dip  of  pim  piitne 
StfiKe  ot  verhaif  pirt  pi  .jne 


Axis  or  Dvcrtyrrmd  Of  recom- 
Oent  syncline  {showing 
difectton  of  inclmatk^n 
ot  axial  plane) 


Knov.^n  fault 


Known  jault  iappfoxinjate 
kfcatiorn 


Honzonta!  pin!  plane 


Doubtful  or  hypu!he!)CiU  Uiuit 
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Concealed  tautt  covered  by  later 
ctei:KJSite  {known  or  hyf«3the!ol) 


Dip  ol  fault  plane 


Verticai  fault  plane 


Shear  zone  s\n\.^  &  dtp 


Shear  zone 


U  ypihrow.  high-an^le  lautt,  I> 
downthrow,  hiyn  ang^e  fault 


Normal  fault 


Reverse  laul! 


/o 


Window,  fenstef,  or  hoJe  in  over- 
thfus!  plate;  \  overlhrust  side 


Owthrust.  iow-angle  fault  fault: 
arrow  IS  directional  movement  of 
adfve  ttock 


Underthrusi;  tow-angte  faull,  arrow 
}s  directfonal  movement  of  active 
btock 


Vertic^.  high  angle  fault  (arrow 
shows  difocteaf  nrovmn^t) 


Normal  fauH.  high  fingte  fault  tarrow 
shows  directional  movement) 


Revere  fault,  high  anqie  tauft 
(airow  shows  directtonal  move- 
ment) 


T 


Direction  of  horizontal  movement  m 
shea/  fault,  tear  fault,  or  flaw 


Overthriist,  tow-angle  fauff  ;  T.  over- 
thrust  side 


/ 


A. 


Hofi^onta!  movomenl  in  shear  or 
toar  fault  (A-mo^ment  away  from 
observer.  T- movement  toward 


Kfjppe 


Klippo  or  outlier  remnant  of  low  /'^ 

angle  fautt  piate.  I  overthrust  side  Win^  tow  or  fenster 


XiiL     Oii  and  gas  symbols 


IcKialion.  rig  or  drilling  wbH 


Location,  rtg  or  dfrtling  well, 
^indoneri 


location,  rig  or  drilling  well 
number 


OH  well 


O 


O 
3 


Oil  wer.  abandoned 
Oil  wett.  number 
Oil  well.  V  olume 
Srali  oil  wt  li 


3 
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SffiaU  oil  well,  abandowd 


Dry  hote  with  showing  of  oil, 
abandon^ 


Small  oil  well,  number 


Small  oil  well,  volume 


Salt  well 


Dry 


Dry  hote.  at)an(toned 


0 


/Z3 


© 


7 


Dry  hote,  number 
Dry  hote  with  showing  o1  oil 

XIV.     North  arrow  symbols 


hote  with  stKMint?  of  oil. 


Gas  W6li 

Gas  well,  abandoned 

Gas  well,  number 

Gas  well,  volunie 

Gas  well  wi!h  showiD  of  oil 


Gas  w^l  with  showing  of  oli. 
abandoned 
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XV.     General  niies  for  drawing  map  symbols 

A.  Should  be  easy  to  read  and  understand 

B.  Should  conform  to  the  general  design  and  purpose  of  the  drawing 

C.  Should  follow  standard  and  acceptable  formats 

D.  Should  assume  as  much  as  possible  the  form  of  the  actual  object  it  repre- 
sents 

E.  Should  never  crowd  a  map 
Example:   Tbo  many  symbols  for  grass 

F.  Number  of  symbols  included  on  a  map  is  limited  by  the  scale  of  the  map. 

G.  Regardless  of  the  scale  of  the  map,  symbols  are  drawn  essentially  the 
same  size.  They  must  be  large  enough  for  reproduction  at  present  and  final 
scale. 

(NOTE:  It  is  the  judgment  of  the  civil  drafter  and  engineer  to  enlarge  or 
emphasize  the  symbol  according  to  priority  of  information  shown  on  the 
map,) 

H.  Prominence  of  a  symbol  over  another  is  achieved  by  variation  In  the  line 
weight  of  the  symbol. 

(NOTE:  The  purpose  of  the  map  ill  determine  which  symbol  is  made  prom- 
inent.) 

f.       Symbols  repeated  on  a  map  need  to  be  drawn  identical  to  each  other. 

J  For  ail  symbols  that  have  a  definite  base  such  as  graes  and  marsh,  this 
base  should  be  drawn  parallel  to  the  bottom  of  the  sheet.  (Never  parallel  to 
roadway  and  streams.) 

K.  Good  rule  to  follow  in  proportioning  a  map  would  be  to  draw  the  Important 
symbols  first  and  work  toward  the  least  Important  features. 

XVt.     A/lethods  used  in  drawing  symbols 

A.  Freehand,  such  as  woods,  streams,  material  symbols 

B.  Template  for  specific  mapping  symboif, 

C.  Stick  up  sheets 

D.  Pressure-sensitive  transfers 

E.  CAD  ~  Use  of  menu  symbols  to  place  repetitive  symbols 

ERIC 
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XVIt.     Colors  of  map  symbols 

A.  Black  ~  Cultural  features,  boundaries,  lettering  and  notations 

B.  Blue  —  Water  featurc^s  such  as  seas,  oceans,  lakes,  rivers,  and  canals;  dark 
blue  may  be  used  for  drainage  systems 

0.      Brown  —  Contoun:.  sand,  washes,  and  topographic  relief 

D.  Green  —  Vegetation  such  as  trees,  shrubs,  orchards,  and  vInayanSs 

E.  \fellow  —  Additional  boundaries  and  distributional  tones 

H      Red  —  Important  roads,  public  land  and  land  grants,  subdivisions,  and  field 
lines 

G.  Gray  —  Shading  and  hatch  marks 

H.  Purple  —  Office  revisions  from  aerial  photographs 

XVIII.     Common  material  symbols  used  in  structural  and  architectural  drawings 


MATERIAL 


Earti) 


Rain  concrete 


wiU)  bars 


block 


Gravel 
Fa 


PLAN 


None 


Same  as 
section 


ELEVATION 


None 


J. 


=3® 


None 


SECTION 


Same  is 
plan  view 


Same  as 
plan  view 


Same  as 
plan  view 
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MATERIAL 


Wood 


Brick 


PLAN 


Floor  amz 
left  blank 


W//////MW/A 


Face 


Common 


ELEVATION 


m 


Face  or  common 


SECTION 


Sane  as 
plan  ^daw 


Cut 
Rubble 


hoOl 


Cut  Rubble 


Cut 


Rubble 


Stn^ctursl 


lndk:ate  by 
note 


Specify 


Shfifit  meld 
RasMng 


IndU^le  by 
note 


Show 
Contour 


InsutetiDfi 


Ptestsr 


Same  as 


Insulation 


as 

section 


Plaster 


I  Loose 
m  or  batt  Board 


stud 


tath  and  plaster 


Lai^e  Scale 


Small  Scale 


Tte 


XIXL     Standarxf  symt>ols  for  pipe  fittings 


Bushing 


Cap 


SOLOERtr 

> 
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Cross 
Fteducing 

Sfraighi  size 

Crossover 

45-de8fee 

Turned  down 
Turned  up 
Base 

Double  branch 
Long  radtus 
Reducing 


Side  gullet  (ouUet 
down) 


Side  Duilet  iouUet 
up) 


Street 

Joint 

Connecting  pipe* 
Expansion 


-C 

f 


tc:::}f- 


4-^4—4- 

'  .4. 


I — \ 

4 


i 

(rV-i 

t 


-f  - 


BILL  &  SPIiiD7 


3^ 


\..' 
/A 


4^ 


(->-<- 


r 


% 


/ 

( 

i 

{  ♦  'v  ^ 


4 


/ 


.0 


INFORMATION  SHEET 


BUI  ^  SPGOl 

Lateral 

1 

/ 

F 

Orifice  flange 

Reducing  fiange 

Plugs 

Bui!  plug 
Reducer 

0 
c 

Concentric 
Eccentric 

Sleeve 

4- 

Tee 

Straight  size 
Outlet  up 

T 

t 

Outlet  down 

DouWe  sweep 
Reducing 
Single  sweep 

^  y — ^ 

k- 

INFORMATION  SHEET 


symbols  and  their  applications  (Transparency  1) 
A,      Common  welds  and  their  symbols 


1. 

Bead 

2. 

Fillet 

3, 

Groove 

a 

Square 

II 

b. 

V 

c. 

Bevel 

V 

d. 

U 

V 

e. 

J 

B.      Applications  of  welding  symbols 


1,  Fillet, 
arrow-side 


2.     Square  groove, 
arrow-side 


V.  . 


3.     V  groove, 
other  side 
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4,     Bevel  groove, 
both  sides 


5.    U  groove, 
arrow-side 


6.     J  groove, 
other  side 


Parts  of  a  Welding  Symbol 


Finish  Symbol 


Contour  Symbol^  

Root  Opening;  Depth  of  Filling 
for  Plug  and  Slot  Welds 

Size;  Size  or  Strength 
for  Resistance  Welds 

Reference  Lii^e 


Specification,  Process, 
or  Other  Reference 

Tail  (May  Omitted  When 
Rmrence  Is  Not  Used) 

i^asic  Weld  Symbol  or 
Detail  Reference 


Groove  Angle  or 
Angle  of  Countersink 
for  Plug  Welds 

Length  of  Weld 

Pitch  (Center  to  Center 
Spacing)  of  Welds 

Arrow  Connecting  Refe- 
rence Line  to  Arrow 
Side  or  Arrow-Side  Member 
of  Joint 


Field  Weld  Symbol 

„Weld  All  Around  Symbol 

Number  of  Spot  or 
Projection  Wcslds 
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UNIT  HI 


ASSIGNMENT  SHEET  #1  -  SET  UP  A  MAP  LEGEND 


Directions:  Using  the  provided  topographic  map,  find  the  symbol  used  to  describe  features 
and  set  up  a  legend  for  this  map.  Ask  your  instructor  for  the  size  of  paper  and  tools  to  use  (pen- 
cil or  ink). 

Suggested  format;  8  Vz  x  11  film,  Ink,  and  Leroy  lettering. 
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STANDARD  SYMBOLS  AND  ABBREVIATIONS 

UNIT  111 


ASSIGNMENT  SHEET  #2  -  LOCATE  AND  IDENTIFY  S  MBOLS 
AND  FEATURES  ON  A  U.S.G.S.  MAP 


Directions:  Identify  each  symbol  called  for  on  this  portion  of  U.S.G.S.  7.5-minute  quadrangle 
map.  Turn  the  page  for  h.-o. 


STANDARD  SYMBOLS  AND  ABBREVIATIONS 

UNIT  Hi 


ANSWERS  TO  ASSIGMI^ENT  SHEETS 


•iuinnirnl  S^ioot  #  i 


B/ZfD<9e  )  ("~ 

/^wse  7;B4?A/:w/:^^aa/  d/^^^*  -   


Wr;i!  Kyrntv)!  H  BuHdiiiq 

Clriy  ,  .1  !.  Heservijijon  bounduiy 

Spot  oh'vatK.n  J,  Power  !ranf>»nission  \\w 

indfc'v  (U)n!ou!  K  Unifiiprovcti  road 

SecofKla*  V  road  L  flonch  mark 

3tH;.;'ii  M.  Section  s\m 

RniifiuKJ  N  Section  contour 


s 


STANDARD  SYMBOLS  AND  ABBREVIATIONS 

UNIT  III 


NAME 


TEST 


Match  the  terms  on  the  right  with  the  correct  definitions. 

 a.      The  5^!rurture  and  composition  of  the  earths 

crust 

 .  b.      Method  of  charting  waters  which  affords  a 

channel  for  useful  commerce  or  travel 

 c.      Man  made  features  such  as  railroads, 

bridges,  roads,  and  public  utilities 

 d,      A  diagram,  design,  letter,  or  abbreviation 

which  by  convention  cr  reference  to  a  leg- 
end is  understood  to  represent  a  specific 
characteristic  or  object 

 e.  A  description,  explanation,  table  of  sym- 
bols, and  other  information  which  is  printed 
on  a  map  or  chart  for  better  understanding 
and  interpretation 

 f.       Showing  the  details  of  a  map  i*  view 

 _g       A  line  of  demarcation  betwee:»  ning 

parcels  of  land 

 h.      Features  on  a  map  such  as  lakes,  sUciUPS, 

terrain,  and  vegetation 

 I.       The  relationship  existing  between  a  dis 

tance  on  a  map  and  the  corresponding  dis- 
tance  on  the  earth 

_  Features  along  the  shore  and  the  sub- 
merged parts  of  bodies  of  water 


1.  Boundary 

2,  Cultural  features 
a  Geological 

4.  Hydrographic  fea- 
tures 

5.  Legend 

6.  Map  scale 

7.  Natural  land  features 

8.  Navigation 

9.  Planimetry 
10  Symbol 


List  four  common  types  of  symbols  used  in  civil  drafting. 


TEST 


U'.c  :  off'  v*  ,.ibbft>v"jtio?is  for  the  foliowmg  words  commonly  used  in  civil  drafting. 


3 

Aci  *« 

  V. 

Gravel 

u 

  _  w. 

Hiahwav 

f    *  t       1  7  WW  C4  J 

V 

  .  .  X. 

Joint 

*f 

  y. 

Lateral 

V 

   7. 

Matorial 

f. 

aa. 

Meridian 

f! 

bb. 

Nationai 

   cc. 

North 

dd. 

Not  to  scalp 

  ee. 

Orltiinal 

h 

tf. 

Pavement 

Plan  and  nrofllp  shppt 

hh. 

Railroad 

  ,  il- 

;renc^  poini 

  jj- 

Right'^of-way 

kk. 

River 

 .  IL 

Section  line 

  mm 

^Shored 

-   no. 

Steel 

1 

oo. 

Survey 

PP- 

Topography 

;       \  th..      -w^.c;       f^ntt.-ments  concerning  factors  that  determine  when  an  abbn 
vhDuSd      -jned  by  placing  an  "X'*  in  the  appropriate  blanks. 

1.^^'-  a;i  abt?ievi^il(on  when  necessary  to  save  time  and  space. 

i        \h:()  ati  cibbrovHJtio?!  of^ly  whon  the  meaning  is  unquestionably  clear  to  the 

!f!!cn(i<H?  reader. 

Mm*  '/',  uf  own  shorlened  versions  of  abbreviations  as  desired. 
:.-M,tit  !'.-.    J, . ■;.(!.-.  ut  iivnibols  on  maps. 


ERIC 


CD>  175 


TEST 


6.     Identify  the  following  U,S.G.S.  topographic  map  symbols. 


e.   


9- 


[Z231 


It": 


k. 


m. 


n. 


q- 


176 


TEST 

7.     Identify  the  following  other  conventional  topographic  symbols. 


a.  . —     b.     

o  o  a--  c.  o  — 
c,    ,   d.   

e-     f.    

8.     Identify  the  following  boundary,  fence,  and  tr  „ck  fixture  symbols. 

a.   ,  _ —    b.  c.  


d.   c.    f. 


V.r'O"  r>-»r  -'W 

g.   h.   


ERIC 
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9.     Match  the  civil  symboN  on  the  nvM  with  tt>t 


a. 

HighwGijp  oridge  {gonciisi  synibo 

b. 

Footbridge 

 c. 

Steftl  truss  bridge 

 d. 

Suspension  bridge 

e. 

Arch  bridge 

,  f. 

Pontoon  bridge 

9- 

Dam 

h. 

Telephone  line 

{- 

Highway  drawbridge 

 ]. 

Pier 

178 


TEST 


10.     Identify  the  fotlowing  utility  and  sen^ice  symbols. 


W.M. 


H 


d. 


e. 


c. 


-^S  S  — ~-*-5S 
(5«ze  ond  type) 


G    G 


F.H. 


g- 


h. 


HOT   


J- 


n. 


o. 


a 


! 


-  1  r  - 


P 


CO-  179 
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_o.  1  fathom  or  6'  line 

,p.  4  fathom  line 

.q.  10  fathom  line 

J.  40  fathom  line 

.s.  100  fathom  line 

X  400  fathom  line 


4. 


TEST 

11.     Match  hydrographic  and  navigation  symbols  with  the  correct  meanings 

 a.      Non-tidal  current  1.  # 

 b.      Tidal  currents  flood 

2  

 c       Tidal  currents  ebb  3rd  hour 

 d.      Surveyed  shore  line  3-   

6-      Unsurveyed  shore  line 

 f.      Kelp  or  eel  grass 

 g.      Life  saving  station 

 h.  Lighthouse 

 i.       General  or  red  buoy 

 j.       Lighted  buoy 

 k.      Lighted  beacon 

I.       Not  lighted  beacon 

 m.     Whirlpools  and  eddies 

 n.  Pond 


^  LSS 


6.  --^^^ 


8. 


9. 


11. 


rrrrrr 


10,  -   
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12  ^lllll 


13. 


14.  -V^^ 


15, 


16- 


17. 


18. 


0 


19- 
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12.     Match  the  geological  structure  symbols  on  the  right  with  the  correct  meanings. 


a. 

Directlon 

1. 

b. 

Altitude 

c. 

Horizontal  beds 

9 
c. 

t. 

Horizontal  cleavage 

o 

o. 

e. 

Horizontal  joint  plane 

f. 

Axis  of  anticline 

4. 

Axis  of  syncllne 

h. 

Known  fault 

6. 

f. 

Shear  zone 

-j- 

Normal  fault 

6. 

7. 


8. 


9. 


10. 


® 


(5) 


TEST 


Complete  the  following  chart  of  oil  and  gas  symiaols  and  their  meanings. 


Location,  rig  or  drilling 
well 

a. 

Dry  hole 

f.. 

Oil  Well 

b. 

Dry  hole,  abandoned 

Q- 

Oil  WfeH,  abandoned 

c. 

Dry  hole  with  showing  of 
oil,  number  8 

h. 

d. 

0 

i. 

e. 

j-    -  -  

e 

Draw  three  examples  of  north  arrow  symbols  In  the  space  below. 


Select  the  following  true  statements  concerning  general  rules  for  drawing  map  symbols 
by  placing  an  "X"  In  the  appropriate  blanks. 

 a.      Should  be  difficult  to  read  so  only  the  engineer  can  understand 

 b.      Should  conform  to  the  general  design  and  purpose  of  the  drawing 

.  _c.      Do  not  follow  standard  formats 

 d.      Should  assume  as  much  as  possible  the  form  of  the  actual  object  it  repre- 
sents 

 e.      She  .»d  be  used  ^excessively,  even  if  they  crowd  the  map 

 f.      Numbes  of  symbols  included  on  a  map  Is  limited  by  the  scale  of  the  map. 


TEST 


_  Q.      On  large  scale  maps,  all  symbols  are  drawn  much  Safiit>f. 

 h.      Prominence  of  a  symbol  over  another  is  achievetJ  by  Vtirjatjun  in  the  sf  .ud 

Ing  and  color  usage 

 1.       Symbols  repeated  on  a  map  may  be  drawn  diftercntly  tor  vanely 

 J.       The  base  of  a  symbol  (such  as  for  grass)  should  be  drawrj  paroiiel  to  m. 

nearest  roadway  or  strc  im 

 k.      GcKJd  rule  to  follow  In  proportioning  a  map  would  be  to  draw  tht^  inipo.  i  ini 

symbols  first  and  work  toward  the  least  important  features 

List  three  methods  used  in  drawing  symbols. 


Match  «»lor  ccxies  on  the  right  with  corresponding  map  symbols. 


a. 

Wteter  features 

1. 

Red 

b. 

Vegetation 

2. 

Black 

,c. 

Cultural  features,  boundaries,  lettering  and 

3. 

Yellow 

notations 

4. 

Blue 

d. 

Contours,  sand,  washes,  and  topographic 

relief 

5. 

Gray 

e. 

Shading  and  hatch  marks 

6. 

Brown 

f. 

Office  revisions  from  aerial  photographs 

7. 

Purple 

-0- 

Additional  tx>undaries  and  distributional 

8, 

Green 

tones 

h.      Important  roads,  public  land  and  land 
grants,  subdivisions,  and  field  lines 
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TEST 


18.     Identify  the  foHuwing  cf^rnmon  rnaten/il  sy!ntK?Ks  used  m  stfuctural  and  architectural 
drawings. 


r 


a. 


c. 


.. ...J     .  .;  I.  J 


  e. 


f. 


19-     Complete  the  foUowing  chart  of  standard  symbols  for  pipe  fitting3  by  either  drawing  the 
required  symbols  or  by  stating  the  type  of  symbol  shown  and  its  method  of  connection. 


a.  BeH  &  spigot  cap 


b.  Flanged,  straight 
size  cross 


c,  


d. 


e. 


Screwed,  double 
branch  elbow 


g  Screwed  street 
elbow 


h  Flanged,  long  radius 
elbow 


k  Welded  concentric 
reducer 


m.  Bell  &  spigot 
straight  s.ze  tee 


-r 


TEST 

20.     Identify  the  following  common  welding  symbols. 


V  L 


b.    ■  c. 


e. 


{NOTE:  If  the  following  aciivltles  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

21.  Set  up  a  map  legend.  (Assignment  Sheet  #1) 

22.  Locate  and  identify  symbols  and  features  on  a  U.S.G.S.  map.  (Assignment  Sheet  #2) 


STANDARD  SYMBOLS  AND  ABBREVIATIONS 

UNIT  III 


ANSWERS  TO  TEST 


a. 

0 

}. 

9 

b 

8 

C5 

1 

c. 

2 

h. 

7 

d 

10 

i. 

6 

5 

i- 

4 

Anv  four  of  the  following: 

a.  Map  symbols 

b.  Drawing  symbols 

c.  Labels  In  the  form  of  abbreviations 


d. 

Pipe  symbols 

t?. 

V\/eldnient  symbols 

f. 

Utility  symbols 

d. 

Material  symbols 

h. 

Oil  and  gas  symbol; 

i 

a. 

ACC 

V. 

GVL 

b. 

ALT 

w. 

HWY 

c. 

APPR 

X. 

JT 

d. 

A 

y- 

ATL 

e. 

AVG 

z. 

MIL 

f 

BL  or  5 

aa 

MER 

9- 

BM 

bb. 

NATL 

h. 

BR 

cc 

N 

1. 

CLG 

dd. 

NTS 

i 

CKD 

ee. 

ORIG 

k 

CONC 

ft. 

PVMT 

1. 

X  RD 

99- 

P  &  P  Sheet 

m 

C  &  G 

hh. 

RR 

n. 

DIAG 

ii 

RP 

0. 

E 

jj 

R/W  or  ROV; 

P- 

EiLL 

kk. 

R 

q- 

E  to  E 

11. 

SL  or% 

r. 

EQPT 

mm. 

SHO 

s. 

EXP  JT 

nn. 

STL 

I. 

tXT 

oo. 

SURv 

u 

FDN 

PP- 

TOPO 

a.b 

a.      To  represent  the  location  and  identity  of  land  features  that  are  generally  too  iarge 

to  be  shown  in  detail  on  a  map 
b-      To  help  keep  information  on  a  map  to  a  minimum  and  thereby  avoid  cluttering 
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6.  a  Primary  highway,  hard  surface 

b.  Single  track  railroad 

c.  Depression  contours 

d.  Cut 

e.  Small  falls 

f.  Fill 

g.  Intermittent  streams 

h.  Small  rapids 

i.  Marsh  (swamp) 
j.  Water  tank 

k.  Church 

i.  Buildings 

m.  U.S.  land  survey  section  line 

n.  State  boundary  line 

o.  County,  parish,  or  municipal  boundary  line 

p.  Road  overpass  and  underpass 

q.  Road  bridge 

r.  Power  transmission  line 

7.  a.  Fence  line 

b.  Levee 

c.  Trees 

d.  Curb  and  gutter  (pn^posed) 

e.  School 

f.  Manhole 

8.  a.  Track  pan 

b.  Barbed  wire  fence 

c.  Stone  fence 

d.  Single  car  retarder 

e.  Mail  crane 
t.  Crossing 

g.  ^  ail  fence 

h.  Picket  fence 

9.  a.  2  f.  6 

b.  9  g.  1 

c.  4  h.  5 

d.  3  i.  7 

e.  8  j.  14 

10.    a.  Overhead  power 

b.  Overhead  telephone 

c.  Water  meter 

d.  Existing  9^"  pipo 

e.  New  90**  box 

f.  Sanitary  sewer 

g.  Gas  line 

h.  Fire  hydrant 

?  ■■  ■■ 


ERIC 


CD  \89 


ANSWERS  TO  TEST 


1. 

StOffH 

tiewcf  and  rnan^  o!r 

j 

Sewer 

line 

K. 

Water 

pipes 

1 

1. 

Compressed  air  pipe 

CoodensatP  pip(; 

n. 

Oii  pipe 

O. 

Refrigerant  pipe 

P- 

Water 

column 

Q- 

Catch  bastr^ 

3. 

14 

k. 

ly 

b. 

7 

I 

12 

c. 

8 

ni. 

c 

T 

0. 

15 

n 

19'. 

20 

3 

0. 

2 

4 

1. 

6 

P 

13 

9' 

5 

Q 

11 

h. 

17 

r. 

10 

j. 

4 

S. 

y 

j. 

18 

t. 

16 

a. 

5 

f. 

6 

u. 

B 

t 

C. 

o 

h. 

9 

d. 

10 

i. 

3 

e. 

4 

J 

7 

a 

O 

f 

0 

b. 

• 

S- 

c. 

h 

d. 

Smr^!}  oit  wet) 

i. 

Gas  well 

e. 

Small  oil  wetf.  abandoned 

i- 

Salt  welt 

14.     Evaluated  to  the  satisfacttun  of  thv.  instructor, 
lb  t.'.d.f.k 

li\     a.      Freehar^d.  such  as  woods,  strearru..  material  svn?bofs 

b.  Template  for  -cDCcific  mapping  symbois 

c.  Stick  up  sheets 

d.  Pressure-sensitive  transfers 

e.  CAD 

lA     a  4  e.  5 

b.  8  t  / 

c.  2  0-3 

d.  6  h.  1 
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18 


19. 


20. 


a. 
b. 
c. 
d. 

a. 

b. 

c. 

d. 

c. 

f. 

g 

a. 
b. 
c. 
d. 

0. 

f. 


Earth 

Plain  concrete 
Rubble  stone 

Concrete  reinforced  witfi  bars 


Screwed  crorsover 
Soldered  45*"  elbow 
Welded  90<*  elbow 


Square  groove 
Bevei  groove 
Fillet 
Bead 
V  groove 
U  groove 


e. 


I 
n. 


Finish  wood 

Brick  (face  of  comnion^ 


Flengod  lateral 

Bell  iSi  spigot  expansion  joint 

Flanged  eccentric  reducer 

Screwed,  single  sweep  tee 


21  .-22,     Evaluated  to  the  satisfaction  of  the  instructor 
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INTERPRETATION  OF  SURVEYOR'S  NOTATIONS 

UNIT  iV 

UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  list  the  fundamentals  of  surveying, 
identify  surveying  equipment,  reduce  field  notes,  convert  azimuth  to  bearing  and  bearing  to 
azimuth,  plot  traverses  by  different  methods,  and  mathematically  close  a  traverse.  Competen- 
cies will  be  demonstrated  by  correctly  completing  the  assignment  sheets  and  by  scoring  85 
percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  interpretation  of  surveyor's  notations  with  the  correct  defi- 
nitions. 

2.  Complete  statements  concerning  survey  methods  to  determine  distances  and 
positions  of  points. 

3.  Identify  types  of  horizontal  and  vertical  angles. 

4.  Match  principal  sun/eying  equipment  with  the  correct  uses. 

5.  Match  types  of  surveys  with  descriptions  of  their  uses. 

6.  Select  true  statements  concerning  stationing. 

7.  Complete  statements  concerning  field  notes, 

8.  Select  true  statements  concerning  the  arrangement  of  field  notes  in  the  field  l>ook. 

9.  Match  methods  of  recording  f^eld  notes  with  the  con^ect  characteristics. 
10.  Identify  examples  of  types  cf  field  notes. 
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11.  Complete  statements  concerning  traverses. 

12.  Distinguish  between  a  bearing  and  an  azimuth. 

13.  State  the  formulas  used  to  convert  bearings  to  azimuths  and  azimuths  to  bear- 
ings. 

14.  Select  true  statements  concerning  common  methods  for  plotting  traverses. 

15.  Plot  lines  and  distances  using  several  methods.  {Assignment  Sheet  #1) 

16.  Convert  azimuths  to  bearings  and  bearings  to  azimuths.  (Assignment  Sheet  #2) 

17.  Layout  a  cloced  traverse.  (Asslgnme  t  Sheet  #3) 

18.  Complete  a  mathematical  closure  of  a  traverse.  (Assignment  Sheet  #4) 

19.  Reduce  four  types  of  field  notes.  (Assignment  Sheet  #5) 

20.  Draw  a  map  using  bearings,  distances,  and  coordinates.  (Assignment  Shtjet  #6) 
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INTERPRETATiON  OF  SURVEYOR'S  NOTATJOMS 

UNIT  IV 

SUGGESTED  ACTIVITIES 

A.  Ohtain  additional  mtilofials  and'tir  iftvit*.^  rrsourcr  pe<->p!r  to  {.•Uir>s  to  supplcmcntTein- 
foico  iofi>rfnation  pfovidod  in  this  unit  of  instruction. 

INOTE.  Thss  activity  yhould  be  complcteci  prior  to  thr  tcachifig  of  this  unit.) 

B.  Make  transparencies  from  the  transparrncy  rnasterK  included  witti  this  un»l. 

C.  Provide  students  with  objective  sheet. 

D.  Djscuss  unit  and  specific  objectives, 

E.  Provide  students  with  information  and  assitinmoni  sheets. 

F.  Discuss  information  and  assignment  sheets 

i-NOTl':  U-5f}  the  transparencif-s  to  f  nhanco  the  information  as  needed.? 

G.  Integrate  t'le  fo!low,'ing  activities  throughout  the  teaching  of  this  unit: 
1,     Observe  a  surveying  field  crew  performing  a  sun/ey. 

7      invite  a  speaker  to  come  in  to  djscuss  the  legai  importance  of  field  notes. 

1     Visit  an  engineering  supply  firm  to  look  at  sun^eying  equipment  and  field  note 
t^iooks. 

4.  Sfiow  examples  of  the  different  types  of  drawings  made  in  civil  drafting  as  they 
correspond  to  the  different  types  of  surveys.  (See  Objective  V) 

5.  Do  a  small  field  sun/ey  to  locate  points  of  elevations  and  distances. 

6,  Use  the  field  note  examples  in  the  Information  Sheet.  Objective  X.  for  additional 
assignments  on  field  note  re^Juctiorv 

7,  fvleot  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruct!*  n,  arid  indic<^U'  if;  \hvM\  p'lssibie  areas  for  irrjprfjvemeni. 

H.  Give  test. 

f.       Evaluate  test. 

J.      Heteach  if  necessary. 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 

Object  ivi^  sheet 
Information  sheet 
Tranf.parency  niastfns 


1. 

TM  1  - 

Measuring  Hori^'onta)  Distafices 

2. 

7M  2 

Finding  an  Elevation  with  a  Level  and  .3  Rod 

3. 

TM  3  - 

Surveying  Equipment 

A 

{ !Vi  4  — 

Surveying  Equipment  (Continued) 

5. 

TM  5  - 

Styles  of  Field  Note  Paper 

6 

TM  6  - 

initiai)?;ing  a  Fteld  Book 

7. 

TM  7  - 

T  ypes  of  Traverses 

8. 

TM  8 

Direction  by  Bearing  or  Azimuth 

9. 

TM  9  - 

Methods  for  Plotting  Traverses 

10. 

TM  10  - 

-  Methods  tor  Plotting  Traverses  (Continued) 

11. 

TM  11  - 

-  Methods  for  Plotting  Traverses  (Continjed) 

Assignment  sheets 

1.  Assignment  Sheet  #1  -  -  Plot  Lines  and  Distances  Using  Several  Methods 

2.  Assignment  Sheet  #2  —  Convert  Azimuths  to  Beanngs  and  Bearings  to  Azimuths 

3.  Assignment  Sheet  #3  ~-  Layout  a  Closed  Traverse 

4.  Assignment  Sheet  #4  -  •  Complete  a  Mathematical  Closure  of  a  Traverse 

5.  Assignment  Sheet  #5  —  Reduce  Four  Types  of  F  eld  Notes 

C.     Assignment  Sheet  m  -  Draw  a  Map  Usmg  Bearings.  Distances,  and  Coordinates 

Answers  to  assignment  sheets 

Tost 

Answers  to  test 
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INTERPRETATIOM  OF  SURVEYOR'S  NOTATIONS 

UNIT  IV 


INFORMATION  SHEET 


Terms  and  definitions 

A.  Azimuth  —  The  horiifonial  direction  reckoned  clockwise  from  the  meridian 
plane. 

B.  Back  bearing  --  Bearing  of  a  station  to  a  preceding  station. 

C.  Boaman  arc  A  specially  graduated  arc  attached  to  the  vertical  circle  of 
an  alidade  or  transit  to  simplify  computing  elevation  difference  for  inclined 
stadia  sights. 

D.  Bearing  The  direction  of  the  line  expressed  by  the  acute  angle  with 
respect  to  a  reference  meridian  which  can  be  north  or  south. 

E.  Bench  mark  —  A  relatively  permanent  materia!  object,  natural  or  artificial 
t>earing  a  marked  point  whose  elevation  above  or  below  an  adopted  datum 
Is  known. 

F.  Course  —  The  bearing  oi  azimuth  and  length  of  a  line. 

G.  Datum  —  Any  numerical  or  geometric  quantity  or  set  of  such  quantities 
which  may  serve  as  a  reference  or  base  for  other  quantities. 

H  Elevation  —  The  vertical  distance  from  o  datum,  generally  mear  sea  level, 
to  a  point  or  object  on  the  earth's  surface. 

I.  Grid  —  A  series  of  measuied  parallel  and  perpendicular  reference  lines  laid 
out  an  equal  distance  apart  to  form  equal  squares. 

J.  Horizontal  angle  —  The  difference  in  direction  between  two  ntersecting 
lines  in  a  horizontal  plane,  two  intersecting  vertical  planes,  or  two  Intersect- 
ing lines  of  sight. 

K.  Horizontal  length  —  The  straight  line  distance  measured  in  a  horizontal 
plane, 

L  Hub  —  A  substantially  square  stake,  usually  driven  flush  with  the  ground, 
with  a  tack  marking  the  survey  point. 

M.  Latitude  and  departure  —  The  position  of  a  poirit,  line,  traverse,  triangula- 
tion,  or  grid  can  be  defined  by  coordinates  which  are  northerly  or  southerly 
(latitudes),  measured  from  an  arbitrarily  chosen  i  asi-west  (x)  axis,  and  east- 
erly and  westerly  (departures)  measured  from  an  arbitrarily  chosen  north- 
south  (y)  axis. 

N.  Monument  —  A  physical  structure,  such  as  an  Iron  post,  marked  storie,  or 
tree  In  place,  which  mai1<s  the  location  of  a  corner  point  established  by  a 
cadastral  survey 
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O.  Station  -  Arbitrary  pointi.  estaLiished  m  a  survey  usually  iocated  100  feet 
apart. 

(NGTt:  An  in5:*4rument  setup  poi'^st  is  ofirn  rcterr?;d  to  as  a  station.) 

R  Surveying  ~  The  science  of  determining  the  djinensions  and  contours  of 
the  earth's  surface  by  measurements  of  disti^ncee^,  directions,  and  eleva^ 
tions;  computations  o!  areas  and  volumes;  and  the  preparation  of  neces- 
sary maps, 

Q.  Traverco  A  number  of  points  {called  traverse  stations)  connected  in 
series  between  horizontal  angles  by  horizontal  lengths;  may  be  open  or 
closed. 

R.  Traversing  ~  A  surveying  prv)Cedure  used  t  j  determine  the  direction  and 
length  of  a  series  of  lines  known  as  courses. 

S.  Triangulation  —  A  series  of  connecting  tf  lar.gles  in  which  a  side  of  one  and 
the  angle  of  all  are  measured  and  the  remaining  sides  are  computed  by  trig- 
onometry. 

T.  Vertical  angle  —  The  difference  in  direction  between  a  horizontal  plane  and 
an  intersecting  line,  plane,  or  a  fine  of  sight  to  a  point. 

U,      Vertical  length  ~  A  measurement  of  a  difference  hi  height  or  elevation. 

Sun^ey  methods  to  determine  distances  and  positions  of  points  (Transparencies  1 
and  2) 

A.      Determining  distances  —  Four  dimensions  are  measured. 

1.  Hcrizonta*  lengths     Measurements  are  made  by  direct  or  indirect 
methods, 

a.  Direct  method     By  wheels,  human  pacing,  or  tapes. 

b.  Indirect  method  —  Stadia  equipped  instruments,  graduated 
rods,  electronic  devices,  or  aerial  photographs. 

(NOTE:  The  type  of  measurement  and  equipment  used  dependr.  upon 
requireo  accuracy  access  lo  the  line,  and  time  and  cost  involved.) 

2.  Vertical  lengths  —  Figured  by  trigonometry,  baromr trie  presoureb, 
and  diffcreniia!  leveling 

3.  Horizontal  angles 

a.  Measured  by  transit  or  theodolite  in  the  horizontal  plane  in 
diigrees  of  arc. 

b.  Usually  measurc.'d  m  a  clockwise  direction 

4.  Vertical  angles  -  Measured  in  the  vertical  plane  in  degrees  of  arc. 
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B.      Determining  horizontal  positions  —  The  ho-'zontal  positions  of  points  are 
determined  by  the  following 

1.  Traversing 

2.  Triangulation 

3.  Grid 


C. 


4.  Azimuth  and  bearing 

5.  Latitude  and  departure 

Determining  vertical  positions  —  The  vertical  positions  of  points  are  deter- 
mined from  a  series  of  level  leadings  and  references  to  datum,  eievalion, 
and  bench  mark. 


Types  of  horizontal  and  vertical  angles 

A.      Horizontal  angles 


1. 


interior  angles  ~  Measured  angles  on  the  inside  of  an  enclosing  fig- 
ure (Figure  1) 


2.     Exterior  angles  ~-  Measured  angles  on  the  outside  of  an  enclosing 
figure  (Figure  1) 

FIGURE  1 
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3.     Deflection  angles  —  Measured  angles  right  or  left  from  an  extension 
of  the  back  line  through  the  forward  line  (Figure  2) 


FIGURE  2 


Vertical  angles  (Figure  4) 

1,  Plus  ii-t)  or  minus  (-)  angles  —  Measured  up  (plus)  or  down  (minus) 
from  a  horizontal  line  q*  projection 

(NOTE:  Plus  angles  are  sometimes  called  angles  of  elevation  and 
minus  angles  may  be  called  angles  of  depression.) 

2.  Zenith  angle  —  Measured  down  from  a  point  directly  above  the 
observer 
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3.     Nadir  angle  —  Measured  up  from  a  point  directly  below  the  observer 
FIGURE  4 

Zenith  Direction 


Horizontal  Direction 


Nadir  Dlreclion 

PV.     Pilnclpal  surveying  equipment  and  Ihrtr  uses  {Transparencies  3  and  4) 

A.  Tapes  —  Used  to  measure  horizontal  distances;  several  types  are  used, 

1.  Steel  tapes  —  50  ft,  10  m 

2.  Metallic  or  woven  tapes  -  Invar,  nylon,  steel 

3.  Chain  ~      ft,  200  ft,  300  ft,  30  m,  50  m.  100  m 

B.  Electronic  distance  meter  (EDM)  Emits  a  signal  of  electromagnetic 
energy  from  a  position  to  a  receiver  at  another  position.  The  signal  Is 
returned  from  the  receiver  to  the  Instrument  such  that  two  times  the  dis- 
tance between  the  two  positions  can  be  measured. 

C.  Levels  ~  Used  to  establish  the  elevation  of  different  points  on  the  ground: 
severs  I  types  used. 

1.  L  impy  level 

2.  Hand  level 

3.  Self-leveling  level 

D.  -evel  n3d  —  A  straight  rod  or  bar  with  a  flat  face  graduated  in  linear  units 
with  zero  at  the  tKsttom,  used  in  measuring  the  vertical  distance  between  a 
point  on  the  ground  and  the  horizontal  line  of  sight  of  a  leveling  Instalment 
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E.  Transit  —  Used  primarily  for  measuring  horizontal  and  vertical  angles,  pro- 
longing and  setting  points  In  line,  measuring  approximate  distances  by  the 
stadia  principles,  and  for  leveling  operations. 

F.  Theodolite  —  Accomplishes  the  same  tasks  as  a  transit  through  optical 
nieans  that  are  more  accurate. 

G.  Planetable  and  alidade  —  Used  for  obtaining  detail  and  topography. 

H.  Reld  books  ~  Used  for  recording  survey  notes  and  layout  and  construction 
data 

Tyi^  of  surveys 

A-      Land  or  boundary  survey 

1.  Locates  property  corners  and  boundary  lines, 

2.  Is  normally  a  closed  traverse  because  the  survey  always  returns  to 
ttie  point  of  beginning  (POB). 

B-  Topographic  survey  —  Locates  elevations  and  features  on  the  land.  boXh 
natural  and  artificial. 

C.  Geodetic  survey 

1.  Is  a  sun^ey  covering  large  areas. 

2.  is  mapped  by  triangulation. 

3.  The  control  established  by  geodetic  surveys  is  often  used  as  refer- 
ences for  other  surveys. 

D.  Photogrammetrlc  survey 

1.  Most  large  area  surveys  are  now  made  using  aerial  photographs. 

2.  Photographs  taken  at  various  altitudes  are  the  field  notes  for  this  sur- 
vey. 

3.  Measurements  are  taken  using  a  stereoplotter  from  the  photos  of 
known  distances  on  the  ground  (established  by  a  land  survey  or  open 
traverse). 

E.  Route  survey 

1,  Is  an  open  traverse  that  is  run  when  mapping  linear  features  such  as 
highways,  pipelines,  or  power  lines. 

2.  Does  not  close  on  itself. 
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F>       Construction  survey 

1.  Is  performed  at  a  construction  silc. 

2.  Establishes  building  lines,  elevations  oi  exo^wations.  tills,  lounda- 


Staticming 

A.  Survey  distances  are  recorded  by  stations. 

B.  Distance  between  fuH  stations  is  100  feet. 

C.  A  fractiona'  part  of  a  full  station  is  called  a  plus  station. 
Example:    A  point  on  a  Vine  309.20  beyond  station  10  +  00  reads  as: 


iNOTE:  Special  care  rruist  b^  taken  by  the  draftor  to  see  what  unit!;  \icet  or 
a^elersj  are  being  used.) 


D.      Beginning  point  in  ar^  open  travofi^r  is  tabeleU  stc?tion  O-fOO.  (FJiytJre  6) 
FIGURE  5 


lions,  and  tloors. 


,^13    ^  09,20^ 


Number  of' 
full  stations 


of  a  station 


(NOTE:  It  is  recommended  to  not  start  the  statlonlr)g  at  station  O-f  00 
because  later  additional  information  may  be  required  behind  the  starting 
point  and  worthing  with  negative  stationing  is  cumbersome.) 
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G. 


Station  point  set  in  the  field  by  a  survey  crew  typically  has  three  stakes. 
(Ftgure  6) 

1.  Flag  stake  -~  A  thin  long  post  with  a  flag  which  may  be  color-coded 
to  mean  center  of  road,  edge  of  road,  bottom  of  bank,  etc, 

2.  Marking  stake  —  Indicates  station  number. 

(NOTE:  Information  can  also  be  given  on  the  marking  stake  about  cut 
and  fill.  For  example.  C 10  means  to  cut  down  10  feet.  F-4  means  to 
fill  four  feet  from  top  of  hub.) 

3.  Hub  —  Indicates  line,  distance,  or  elevation, 
FIGURE  6 


Marking  Stake 


Flag  Stake 


Hub 


Oper  traverses  are  usually  numbered  with  stations  from  beginning  point  to 

(NOTE:  On  a  closed  traverse  the  actual  distance  between  changes  in  direc- 
tion of  lines  are  recorded  in  feet  instead  of  station  numbers.) 

Stationing  can  be  assigned  to  a  survey  in  three  ways: 

1.     Continuation  of  an  adjointi^g  survey 

A  station  from  an  existing  roadway 


2. 
3. 


Beginning  station  may  be  assigned  a  number  and  new  statlonlna 
established  ** 

(NOTE:  It  is  recommended  that  all  surveys  be  assigned  new  station- 
ing. Old  stationing  should  be  tied  to  the  new  ali:3nment.) 
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FleW  notes 

A.  Are  the  only  permanent  recorii     work  done  in  the  field. 

B.  Data  in  field  notes  is  nonnally  used  by  drafters  to  make  drawings  or  compu- 
tations, 

C.  Reinhardt  system  of  upper  and  lower  case  slope  »n*ering  is  used  as  the  fet- 
tering style  to  record  notes.  All  upper  case  letteiw  .re  reserved  for  empha- 
sis. 

D.  Notes  are  lettered  with  a  sharp,  hard  lead  ponci!  such  as  3-H  or  4^11  so  an 
indentation  is  made  in  the  paper. 

E.  Erasing  observed  data  is  not  permitted;  incorrect  entries  are  crossed  out 
with  a  single  line  and  the  correct  entry  written  in  above. 

(NOTE:  Erasures  can  invalidate  a  field  book.) 

F.  If  an  entire  page  is  to  be  deleted,  diagonal  lines  are  drawn  throu^ih  the  page 
and  "VOID"  is  lettered  pi  eminently  with  the  reasons. 

G.  Field  notes  are  recorded  at  the  time  of  the  survey  by  a  member  of  the  sun/ey 
crew,  usually  the  party  chief. 

H.  Field  notes  consist  of  immefica!  data,  explanatory  statemenfr>,  and 
sketches. 

!,  Sketches  in  field  notes  are  drawn  proportionally  and  with  a  straight  edge 
using  standard  mapping  symbols.  North  is  at  the  top  or  left  side. 

J.  The  word  *'COPY"  should  be  lettered  diagonally  across  pages  that  are  non- 
original  notes, 

K.  Field  notes  sfwuld  be  carefully  stored  as  they  often  are  the  ultimate  auihor- 
ity  on  a  survey. 

L.  Red  ink  is  used  for  information  added  to  the  field  notes  later  back  in  the 
office. 

M.     Each  day's  work  starts  on  a  clean  page. 

(NOTE:  Field  notes  are  a  living  document.  They  should  always  be  referred  to 
for  new  surveys  as  they  are  considered  the  only  legal  starting  point  for  a 
new  sun/ey.) 
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VIH.     Arrangement  of  fleW  notes  In  the  field  book 

A.  Field  notes  should  be  organised  in  a  form  appropriate  to  the  type  of  survey. 
Generally,  standard  forms  are  used  for  each  of  the  different  types  of  sur- 
veys. (Transpa'ency  5) 

B.  Each  book  should  be  identified  and  indexed  before  recording  notes.  (Trans- 
parency 6) 

1.  The  note  book  owner's  name  and  address  appear  on  the  cover  and 
first  inside  page  in  permanent  ink. 

2.  All  field  books  are  numbered  for  record  purposes, 

C.  Alt  data  pertaining  to  one  survey  or  project  should  be  entered  In  the  same 
field  book  or  series  of  field  books. 

D.  Left  ar)d  right  hand  pages  are  almost  always  used  in  pairs. 

E.  The  upper  left  page  or  right  page  n>ust  include  the  following; 

1 .  Project  name,  location,  date,  time  {a.m.  or  p.m.),  and  starting  and  fin- 
ishing times. 

2.  Weather  —  Important  for  applying  corrections  to  tape  lengths  and 
other  purposes. 

3.  Names  and  initials  of  tfie  sun/ey  party  and  their  jobs  descrit>ed  by 
symbols. 

a.  Instrument  operator  7f^ 

b.  Rod  person  ^ 

c.  Notekeeper  {or  recorder)  A/  ^ 

d.  Head  tape  person  /^T 
A.     Instrument  type  and  number 

{NOTE:  The  adjustment  of  the  instrument  may  affect  the  accuracy  of 
the  survey.) 

F.  Each  field  book  must  have  a  table  of  contents. 

G.  Pages  ane  numbered  in  the  upper  right  hand  corner  of  each  right-hand  page. 
A  single  page  number  is  used  for  both  the  right  and  left-hand  sides. 

H.  Notes  are  run  down  the  page,  except  in  route  surveys  where  they  are  run  up 
th^  page  to  conform  with  skciches. 
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1.  Inscriptions  and  drawings  should  line  up  with  corresponding  numerical 
data, 

Exampjo:   A  bench  mark  deacription  should  lino  up  with  its  elevation. 

J.  The  left  page  of  notes  is  generally  ruled  in  six  columns  designed  for  tabula- 
tion only,  ffransparency  5) 

K.  Column  headings  on  thp  ^cf t  page  are  placed  between  the  first  two  horizon- 
tal lines  at  the  paye  top  and  follow  from  left  to  right  in  order  of  reading  and 
recording, 

iX.     Methcds  of  rec  Jing  fieid  notes 

A.  Bound  books; 

1,  Standard  for  many  years 

2,  Have  a  sewn  binding,  hard  coven  and  80  leaves 

a     Ensure  maximum  testimony  acceptability  for  property  survey 
records  in  courtrooms, 

^.     Bound  duplicating  books  have  a  duplicate  sheet  that  laecomes  a 
copy  and  can  be  removed. 

B.  Loose-leaf  book*: 

1.  Advantages 

a.  Have  a  flnt^working  t^ur^ace 

b.  Make  ir  simpfur  to  file  individual  project  notes 

c.  Allow  ready  transfer  of  partial  sets  of  notes  between  field  and 

office, 

d.  Make  it  possible  to  use  differer^t  rulings  in  the  same  book, 

e.  Save  sheets 

{NOTE:  None  are  wasted*  and  you  use  only  what  you  need.) 

2.  Disadvantages 

a.  Make  it  possible  to  lose  individual  shet^ts,  which  presents 
legal  implications  because  data  can  be  added  or  deleted. 

b.  There  is  the  potenti^i  for  cheaper  quality  paper. 
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C.  Electronic  data  recorders 

1  Electronic  theodolite,  distance  measuring  units,  and  total  station 
systems  provide  visually  displayed  digital  readings. 

2.  Often  field  sketches  and  other  handwritten  information  must  still  be 
recorded  by  hand  because  data  may  be  accidentally  erased  by  a 
magnetic  field  or  faulty  battery, 

D.  Camera 

1.  A  helpfu!  notekeeping  instrument. 

2.  Can  produce  visual  photographic  records  of  monuments  and  other 
admissabie  field  evidence. 

{NOTE:  Rubbings  can  also  be  made  of  the  tops  of  survey  monuments 
to  record  their  elevation  data.) 
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Examples  of  t^s  of  field  notes 

A.      Bench  level  circuit  (Figure  7) 


FIGURE  7 
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Profile  and  cross  sections  (Figures  8  and  9) 
FIGURE  8 
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FIGURE  9 
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Deflection  angle  traverse  {Figure  10) 
FIGURE  10 
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Grid  survey  (Figure  12) 


FIGURE  12 
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Planelabl-?  topography  {Figure  13) 
FIGURE  13 
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G.      Circular  curves  (Figure  14) 
FIGURE  14 
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Traverses  (Transparency  7) 

A.  Consist  of  a  series  of  lines  known  as  courses. 

B.  The  points  where  the  courses  intersect  are  known  as  traverse  stations. 

C.  The  length  of  the  courses  are  referred  to  as  horizontal  distances  and  given 
as  horizontal  angles. 

0.      Horizontal  directions  are  given  in  terms  of  azimuth  or  tjearings. 

E.      Traverses  come  in  two  different  types. 

1.  Open  traverse 

2.  Closed  traverse 

a.  Loop  traverse  —  Closes  on  Itself 

b.  Connecting  traverse  —  Starts  and  ends  at  known  locations 
Direction  of  a  ilne/course  by  bearings  or  azimuths  (Transparency  8) 

A.      Bearing  direction 

1.  Is  an  acute  horizontal  angle  which  a  line  makes  with  the  meridian  of 
reference. 

2.  is  measured  from  the  north  or  south  end  of  a  meridian. 

3.  To  determine  which  side  of  the  meridian  the  bearing  goes,  an  east  or 
west  is  added. 

Example:    S  65*137' 34"  W 
N  35*»15'  E 

4.  Is  measured  clockwise  or  countercl(x:kwise. 

5.  Range  from  0  to  90  degrees;  can  never  be  greater  than  90*. 

6.  Is  expressed  in  degrees,  minutes,  and  seconds. 

7.  Usually  established  from  either  a  line  in  which  the  bearing  Is  known 
or  an  astronomical  observation. 

8.  There  are  four  types  of  bearings. 

a.  True  bearing  —  Measures  from  the  true  north-south  meridian. 

b.  fiilagnetic  bearing  —  fy/1easures  from  the  magnetic  north-south 
meridian. 
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c.  Asi^umed  bearing  —  Measures  from  an  arbitrary  nortn-sourh 
meridian. 

d.  Grid  bearing  —  Measures  from  a  central  north-south  meridian. 
B.      Azirr»uth  direction 

1.  Is  the  direction  a  line  is  deflectecJ  from  either  the  north  or  south 
meridian. 

2.  Is  measured  clockwise  only. 

3.  Ranqe  from  0  to  360". 

4.  Is  measured  in  degrees,  minutes,  and  seconds. 

5.  Requires  only  a  numerical  value. 

6.  The  reference  meridian  is  usually  north, 

{NOTE:  South  meridian  Is  sometimes  used  for  geodetic  surveys  that 
cover  large  areas.) 

7  The  type  of  meridian  system  used  defines  the  type  of  azimuth  used. 
8.     There  are  four  types  of  azimuths. 

a.  True  azimuth  —  h^easures  from  the  true  meridian, 

b.  Magnetic  azimuth  —  Measures  from  the  magnetic  meridian. 

c.  Assumed  azimuth  ~  Measures  from  an  arbitrary  meridian 

line, 

d.  Grid  azimuth  —  Measures  from  a  central  mer-dian  In  a  grid 
system. 

XHI.     Ccnverston  of  azimuth  to  bearings  and  bearings  to  azimuths 

A.      Converting  azimuth  to  a  tearing  angle 

1 ,  An  azirnutli  from  north  (Az  H)  between  0*  and  90*  is  in  the  northeast 
quadrant.  Tho  bearing  angle  is  the  same  as  the  azimuth. 

Az  N  =  Bearing 

2.  An  a/imuth  from  north  between  90*  and  180*  is  in  the  southeast 
quadrant.  The  bearing  angle  is  calculated  by  subtracting  the  azimuth 

from  180'' 

180*  ■  A/.H  ~  Bearing 
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3  An  azimuth  from  north  between  180'  and  270*"  lies  in  the  southwest 
quadrant.  The  bearing  angle  Is  calculated  by  subtracting  180*  from 
the  azimuth, 

Az  N  -  ISC  =  Bearing 

4.  An  azimuth  from  north  between  270"  and  ^0"  is  in  the  northwest 
quadrant.  The  l>earing  angl^  is  calculated  by  subtracting  the  azimuth 
from  360". 

360°  -  Az  N  =  Bearing 

5.  An  azimuth  from  north  at  0*  or  360*  has  a  bearing  of  due  north;  an 
azimuth  of  90*  has  a  t>earing  of  due  east.  An  azimuth  of  1B0*  has  a 
bearing  of  due  south,  and  an  azimuth  of  270"  has  a  bearing  of  due 
west, 

B.      Converting  bearing  to  azimuth 

1.  The  azimuth  of  a  line  in  the  northeast  quadrant  is  the  same  as  the 
bea'ing  angle. 

Azimuth  =  Bearing 

2.  The  azimuth  of  a  line  in  the  southeast  quadrant  is  180'  minus  the 
bearing  angle. 

180"  >  Bearing  =  Azimuth 

3.  The  azimuth  of  a  line  in  the  southwest  quadrant  is  180*  plus  the  bear- 
ing angle. 

180*  +  Bearing  =  Azimuth 

4.  The  azimuth  of  a  iire  in  the  northwest  quadrant  is  ^0"  minus  the 
bearing  angle, 

360*'  -  Bearing  =  Azimuth 

Methods  for  plotting  traverses  (Transparencies  9—11) 

A.      Interior  angles  —  Three  sets  of  data  must  be  known, 

1.  Location  of  starting  point  and  its  relationship  to  at  least  one  other 

traverse  course. 

2.  The  distances  of  the  traverse  courses. 

3.  The  interior  angle  for  each  traverse  station. 
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Distance  and  bearing 

1.  Is  thf?  easiest  method. 

2.  Plotting  is  based  on  the  principle  of  locating  traverse  stations  rela- 
tive- to  thoir  bearing  to  other  stations. 

3.  Bearings  are  nresenteo  m  two  formats. 

a.  Bearing 

b.  Back  bearing 

4.  To  plot  a  traverse  by  distance  and  bearing,  the  distance  and  bearing/ 
back  bearing  of  each  station  must  be  known. 

Airimuth 

1.  Azimuth  traverses  present  a  series  of  tines  that  are  related  to  one 
another  by  angle  rr»easurement  only. 

2.  Two  sets  of  data  are  requfr^Kl. 

a.  Direction  and  distance  of  two  known  stations  from  whico  all 
azimuth  readings  are  taken. 

b.  Azimuth  readings  for  all  traverse  points  from  th<^  two  known 
stations. 

Deflection  angles 

1      Used  to  indicate  the  direction  and  order  of  each  succeeding  traverse 
course. 

2.  Angular  measurements  are  made  in  a  clockwise  direction  toward  the 
forward  direction. 

3.  Deflection  angle  is  the  angle  between  the  back  course  and  the  for- 
ward course. 

4.  Deflection  angle  indicates  the  direction  change  of  each  traverse 
course  relative  to  individual  traverse  stations. 

5.  This  method  is  common  in  laying  out  route  survey^s  and  utility  sys-^ 
tern  construction. 

6.  Advantages  for  using  deflection  angles  include 

a.  Azimuths  can  easily  be  calculated, 

b.  Are  used  to  calculate  circular  curves  in  trans  >orlation  sys- 
tems. 

c.  Can  be  plotted  easily 
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7.  When  laying  out  a  traverse  by  deflection  aiK^ie.  ino  first  course  is 
usually  located  by  bearing  or  azimuth. 

Angle  to  the  right 

1  Is  a  clockwise  angle  between  the  preceding  tine  and  the  next  line  of  a 
traverse. 

2.  It  is  assunned  the  survey  proceeds  from  Point  A  to  Point  B,  then  to  C 
and  on.  The  angle  to  the  right  is  obtained  by  sighting  back  to  B  and 
measuring  the  clockwise  angle  D. 

Latitudes  and  departures 

1.  Is  a  common  method  used  in  plotting  closed  traverses, 

2.  Latitude  of  a  course  is  the  distance  that  it  extends  i*^  a  north  or  south 
direction, 

3.  Courses  that  run  in  a  northerly  direction  have  a  plus  latitude  and 
those  in  a  southerly  direction  have  a  minus  f)  latitude. 

4.  Departure  of  a  course  is  tiie  distance  that  it  extends  in  the  east  or 
west  direction, 

5.  Courses  running  easterly  are  ( -f )  plus  departures  and  B  minus  depar- 
tur^s.  ru  ,  westerly 

6.  Calculations  to  find  latitude  and  departure  cf  a  bearing: 

Latitude  =  D  cos  B 
Departure  =  D  sin  B 
(D  =:  DIst  Jtnces  of  course) 
(B  ^  Searing  angle; 

7.  Calculaticns  to  find  latitude  and  departure  of  an  azimuth  (north): 

Latitude     0  cos  A 
Departure     D  sin  A 
(D  i=  Distance  of  course) 
(A  ^  Azimuth  N) 
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'J?-.!iu^  t\u-  sHh?  viuaditM»t'.v  the  idiftudt^i;  .^ind  dopnf  turoo  can  be  detcr- 
.''Mfifd  by  v)bi^tnvin(j  sYhtn-  the  btiarinp  falirv 
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rxamplc:    A  bearing  S  4b*'  E  lies  in  Quaci.  i!. 
The  latitude  wouid  be  (-)  minus. 
The  deparlufo  wouid  be  (+)  plus. 

Travercet;  can  be  plotted  by  latitudes  and  depat  lures  using  a  plotting 
table.  The  plotting  table  consists  of  basic  surveying  data  plus  iati- 
tu..-?s  and  departures. 


Rectancjuiai  coofdinates 


1 


Are  the  mr<st  <x;f;urat«?  w.'iy  to  plot  travftrsf  s, 
Arjvantacie?  m  using  rectangular  coordinales: 


Urror  in  plotting  (Joosn't  r.ffcct  the  plotting  of  succeeding  sta- 


b,      Accvtauy  of  a  station  location  can  be  cbeck(;d  by  measuring 
iin  dicjtance  to  the  precedino  station. 

c       Si.-e  c^f  final  map  can  bo  determined  by  rxaniining  the  coordi- 
nates. 

Tho  coordinateb  are  t>ctseu  vu  <ni  X  and  Y  line  Ttini  arc  perpendicular 
to  each  other. 

Tfie  X  and  Y  lirn}  can  b«}  (irawn  artjitraniy  or  dravvn  fo  correspond  to 
iho  meridian. 

if  th<^  coordinates  are  drawn  to  o  meridian,  ttien  latitudes  and  depar- 
luios  nre  uved  to  plot  each  pomt. 
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Steps  tv  plot  with  an  arbittary  grid; 

a.  Grid  lines  are  drawn  (X,  Y  lines  perpendicular  to  each  other) 

b.  The  lines  are  spaced  at  a  constant  interval 
Examples:    10,  50,  iCK).  of  500  tuel 

c.  *>»::;acifig  of  the  intervals  depends  on  the  scale  of  the  drawing. 

d.  Each  fine  is  labeleU  with  its  de$ip noted  value, 

e.  Each  froint  (station)  on  a  traverse  is  plo!-  d  according  to  Us 
distance  frorn  the  nrarest  grid  !ini?. 

f.  Arcunacy  of  a  station  location  can  De  checked  by  measuring 
\t^c  dislar^ce  to  a  preceding  station. 

North  IS  considered  positive^  south  Is  coni-.iUt*:red  negative. 

f  :ir;t  ^r^  cor^'tfrjeipd  positive,  vvc-st  is  considered  negative. 


Measuring  Horizontal  Distances 


Distance  Measured  by  Breaking  Chain  and  Plumbing 


Direct  Method  —  Taping 


indirect  (Stadia)  Method 


Finding  an  Elevation  Witii  a  Level  and  a  Rod 


.Level  Rod 


1000.00'  H.l.  =   lOOO.CK)'      TP1  r=   1004.14'    H.I.  =   1000.52'      TF^  ^  1005.96' 

USGSBM  4.14  ~    3.82  5.44  ~  4.89 

Beginning  Point  1004.14'  1CHK).52'  1005.96'  1001.07' 
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Surveying  Equipment 


(Babbitt  Metal  Bosses) 


Theodolite 
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#  Surveying  Equipment 

(Continued) 
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Styles  of  Field  Note  Paper 


Engineer's  Field  Book 

Left  page:  Blue  horizontal  lines;  red 
vertical  lines.  Right  page:  10  x  10  blue 
lines;  red  vertical  center  line.  Inch  lines 
heavy. 


♦  t      '*f  **** 

Transit  Reid  Book 

Left  page;  Blue  horizontal  lines:  red 
vertical  lines.  Right  page:  8  vertical 
lines  and  4  horizontal  blue  lines;  red 
vertical  center  line. 


ttjit::  txiihth 

Mining  Transit  Booi( 

Left  page:  Blue  horizontal  lines;  red 
vertical  lines.  Right  page:  8x8  blue 
lines;  red  >^rtical  center  line. 


Field  Boole 

Left  page:  Blue  horizontal  lines;  red 
vertical  lines.  Right  page:  4x4  blue 
line;  red  vertical  center  line. 


f — ' 

Level  Book 

Both  pages:  Blue  horizontal  lines;  red 
vertical  lines,  6  vertical  columns. 


Cross  Section  Book 

Both  pages:  10  x  10  blue  lines;  inch 
lines  slightly  heavier. 
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Initializing  a  Field  Book 


S  C  O. 


CO 


FIELD  BOOK 


SCOVJCt    rifcOCR  »t7u»f»  j 
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#  Types  of  Traverses 


8 

^  Open  Traverse 


i 


P-2 


B 


C 


P-1 


5», 


« ^  / 


1' 


Loop  Traverse  Connecting  Traverse 

Closed  Traverses 
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Direction  by  Bearing  or  Azimutli 


Direction  by  Bearing 

North 


South 


Direction  by  Azimuth 

North  North 


270«»-fEast  West 


South 
Azimuth  South  (Azg) 
Example:   Azg  «  246 W  53* 


East 


South 

Azimuth  North  (Azf^j) 
Example:    fi^  «  66*07' 53' 
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Methods  for  Plotting  Traverses 


STA 

ANGLE 

COURSE 

DIST 

A 

92*00' 

AB 

690' 

B 

BC 

700' 

C 

110"30' 

CD 

750' 

D 

92«»05' 

DE 

880' 

E 

119»10' 

EA 

750' 

Interior  Angles  Method 


LINE 

BEARING 

DISTANCE 

AB 

N60«E 

205' 

BC 

SB8*E 

175' 

CD 

180' 

DE 

N45«'E 

170' 

Distance  and  Bearing  Method 


Methods  for  Plotting  Traverses 

(Continued) 


Si 


r 


3 


9^. 


\ 


Azimuth  Method 
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Deflection  Angles  Method 


Angle  to  the  Right 


Angles-to4he-Right  Method 
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Methods  for  Plotting  Traverses 

(Continued) 


N 

A 


LatHudes  and  Departures  Method 
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Rectangular  Coordinates  Method 
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INTERPRETATION  OF  SURVEYOR'S  NOTATIONS 

UNIT  IV 


ASSIGNMENT  SHEET  #1  -  PLOT  LINES  AND  DISTANCES 
USING  SEVERAL  METHODS 


Directions:  Layout  the  foliowing  problems  on  vellum  with  pencil.  Discuss  the  appropriate 
scale  to  use  with  your  Instructor. 

Problem  1:  Plotting  a  traverse  by  deflection  angles 


NOTES  FOR  TRAVERSE  1 


Station 

Deflection  angle 

Bearing 

29+18 

End  of  line 

23+98 

102*42'  L. 

17  +  25 

66*^1'  L 

12  +  62 

STMS'  L. 

6+25 

34*^'  L 

0  +  00 

S50W  E 

Problem  2;  Plotting  a  traverse  by  bearings 


NOTES  FOR  TRAVERSE  2 


Station 

Bearing 

25  +  20 

End  of  line 

20  +  60 

S  45  W  E 

15  +  97 

S  70*46'  E 

11+25 

N  80'*30'  E 

7  +  45 

S81»20'  E 

3  +  95 

N83W  E 

0  +  00 

N  60*50'  E 
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Problem  3:  Plotting  a  traverse  by  latitudes  and  departures 


NOTES  FOR  TRAVERSE  3 


Course 

Length 

Latitude 

Departure 

Bearing 

Ctiains 

Chains 

Chains 

5S 

S  30''45'  W 

5.53 

-4.75 

-2.83 

4-5 

S  70*15'  E 

7.77 

-2.63 

+7.31 

3^ 

N  25*30'  E 

4.62 

+4.17 

+  1.99 

23 

S65W  E 

5.25 

-2.18 

+4.78 

1-2 

N  45*00'  E 

6.00 

+4.24 

+4.24 
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UNIT  IV 


ASSIGNMENT  SHEET  #2  -  CONVERT  AZIMUTHS  TO  BEARINGS 

AND  BEARINGS  TO  AZIMUTHS 


Directions:  Convert  the  following  bearings  to  azimuths  north  or  south  or  azimuths  to  bearings 
as  directed.  Plot  all  answers  In  the  spaces  provided  using  a  scale  of  1  "  =  50  ft  and  a  length  of 
line  as  1(X)  ft.  Label  the  line  with  the  appropriate  answers. 


# 


Prob/em  1:  Ck>nvert  bearings  to  azimuths  north. 
Problem  Bearing 


H 


1a 


1b 


1c 


Id 


S  79«^4'  E 


N  41 •sg'  W 


N  la'^S?'  E 


S  80-48'  E 


N 


N 


N 


la 


lb 


1c 


Id 
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Problem  2:  Convert  bearings  to  azimuths  south. 
Problem  Bearing 
2a  S  E 

2b  S01«>9'W 


N 


2c 


2cl 


N  79*11'  W 


S  43*t)8'  E 


N 


N 


2a  2b  I  2c  2d 

Problem  3:  Convert  azimuths  to  bearings.  Label  the  line  with  the  true  bearing. 
Problem  Azimuth  {N} 

3a  144*51' 


3b 
3c 
3d 


21 7  "^24' 
185°37' 
346^14' 


N 


N 


N 


H 


3d 


3b 


3c 


3d 
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UNJT  IV 

ASSIGNMENT  SHEET  #3  -  LAYOUT  A  CLOSED  TRAVERSE 

Given;  Field  notes  for  a  closed  traverse.  Distances  were  measured  In  the  field  and  direction  of 
each  line  was  measured  by  an  azimuth  from  the  north.  Tlie  field  notes  are  from  a  traverse  that 
has  been  adjusted  to  give  mathematical  closure  and  the  resulting  plotted  traverse  should 
return  to  the  point  of  beginning. 

Directions: 

1.  Use  a  scale  of  1"  =  100'  and  "C"  size  vellum  and  pencil. 

2.  Plot  this  traverse  by  use  of  the  distances  and  calculated  bearings  shown  in  column  2 
and  column  6  of  the  given  field  notes. 

3.  Begin  traverse  at  point  M  at  approximately  1 1nch  from  the  top  of  your  sheet  and  Va  inch 
from  the  left.  The  first  line  of  the  traverse  begins  at  point  "M"  and  extends  to  point  13 
488.32  feet  at  a  bearing  of  S  83*^'  E. 

4.  After  laying  out  the  closed  traverse,  label  all  lengths  by  bearing  and  distance  and  label 
each  station.  Use  Vie  open  circle  to  locate  each  station. 


Explanation  for  column  headings  in  the  fi&ki  notes 

Column  1  —  •Sta."  -  Station  at  which  the  surveying  instrument  is  set  up.  (Transit  in  this  example.) 

Column  2  —  "Obj,"  —  This  coiumn  gives  the  oDject  to  which  the  measurement  was  made. 

Column  $  —  "Oist  Ft"  —  The  distance  between  each  point  on  the  traverse. 

Column  4  —  "Azimuth"  —  The  direction  of  each  tine  measured  by  an  azimuth  from  the  north. 

Column  S  —  "Mag.  B"  —  The  compass  bearing  for  each  line  recorded  as  a  check  on  mi!?takes  in  recording  or 
reading  the  azimuths. 

Column  6  —  'Cal.  B"  --  The  calculated  tjearings  tor  each  ii  !e  that  was  obtained  from  converting  the  azi- 
muths to  t>earings. 
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INTERPRETATION  OF  SURVEYORS  NOTATIONS 

UNIT  IV 


ASSIGNMENT  SHEET  #4  -  COMPLETE  A  MATHEMATICAL  CLOSURE 

OF  A  TRAVERSE 


There  w:)l  be  times  when  plaiting  a  new  subdivision  or  other  parcel  of  land  that  an  error  will  be 
Indicated  t>ecause  of  failure  to  close  property  and  the  drafter  cannot  find  the  error.  In  order  to 
check  the  drafting,  the  traverse  can  be  checked  mathematically  on  paper  indicating  whether 
or  not  the  tjearings  (or  angles)  and  distances  given  are  correct.  This  method  can  also  t>e  used 
In  the  case  of  a  figure  with  any  number  of  sides  where  all  the  sides  but  one  are  known  to  find 
the  bearing  and  distance  of  the  remaining  side  to  close  the  figure. 

Mathematical  closure  of  a  traverse  is  merely  a  system  of  converting  each  side  of  the  figure 
(figure  can  contain  any  numt>er  of  sides  but  they  must  all  be  straight  lines)  into  either  north  or 
south  t>earlngs  and  east  or  .vest  bearings. 

Before  proceeding  with  any  traverse  closure,  the  angles  or  bearings  must  be  checked  to  see 
that  the  figure  closes  as  far  as  angles  are  concerned.  These  angles  should  all  be  checked  In 
the  field  by  the  survey  crew  before  they  return  to  the  office  and  the  eiror  balanced. 

The  procedure  for  checking  a  traverse  is  as  follows: 

1.  Check  interior  angles.  Sum  of  interior  angle  =  (N  -  2)  x  180". 

2.  Assume  one  side  as  being  true  north  bearing  unless  t>earings  are  already  given. 

3.  Using  balanced  interior  angles  and  side  assumed  as  north,  determine  the  bearing  of  the 
other  sides.  Be  sure  to  recheck  the  bearing  of  the  first  side  from  the  last  side  deter- 
mined to  eliminate  errors. 

4.  Assign  numerals  In  consecutive  order  from  the  point  of  beginning  chosen  (RO.B.)  for 
each  angle  point  in  traverse. 

5.  Fill  in  alt  known  data  on  computation  sheet  (side,  bearing,  distance). 

6.  Calculate  the  sine  and  cosine  for  each  side  from  t>earing  Indicated. 

7.  Multiply  the  length  of  each  side  by  the  sine  and  insert  the  result  in  either  the  east  or 
west  Departure  Column  that  matches  the  bearing. 

8.  fvtultlply  the  length  of  each  side  by  the  cosine  and  insert  the  result  in  either  the  north  or 
south  Latitude  Column  that  matches  the  t>earing. 

9.  Add  up  the  north  latitudes  and  compare  this  with  the  sum  of  the  south  latitudes.  If  the 
traverse  is  correct,  the  two  will  be  nqual. 
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Add  up  the  east  departures  and  compare  this  with  the  sum  of  the  west  departures.  They 
should  also  be  equal. 

Engineers  and  surveyors  doing  sutJdivision  work  generally  use  transits  that  read  hori- 
zontal angles  to  the  nearest  minute  or  nearest  30  seconds.  This  means  that  when  they 
balance  their  angles  In  the  field,  the  resulting  angles  may  be  given  to  the  nearest  15  or 
30  seconds.  The  check  of  a  closure  Is  a  simple  process  but  care  must  be  taken  with  dec- 
imal points  and  to  see  that  the  latitudes  and  departures  are  entered  in  the  correct 
columns.  Bearings  are  always  given  from  north  or  south  (unless  due  east  or  west)  and 
are  always  less  than  90*. 


Example: 


Traverse  Closure 


120*"  00' 
80*  00' 
77«  34'30'' 
82"  25' 30" 


N  -  2  030)==  A  -  2(180) 
«  2  (180) 


359*  SS'GO"   =r  360* 


CHECK 


=  360*" 


/  ^ 
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COURSE 


DIST. 


BEARING 


250.00 


SIN 


400.00 


Due  East 


410.00 


S10°00'W 


.soocxgoo 


.173  64818 


COS 


.^02&40 


■9&4  K)775 


LAf. 


DEP. 


N<+) 


E(+) 


216.51 


125.0) 


400.00 


403.77 


490.92 


N67«^'30nW 


.924  .37967 


■381  47375 


187.27 


403.78 


403.77 


525.00 


12.     Total  Error  (TE)  «  '^Dlff.  in  Lat.)'  +  plff.  in.  Dep.Y 


13,     Relative  Error  = 
(Precision) 


Total  Error 
Total  DSst. 


(NOTE:  The  degree  of  accuracy  required  of  a  survey  is  determined  by  the  purpose  of  the 
survey.) 
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Assignment  Pt  :>blem: 

1.     Layout  the  following  traverse. 


Course 

Bearing 

Distance 

A'B 

N  48^^'  E 

529.60 

B-C 

N  87 ''43'  E 

592.0 

C-D 

S  7*59'  E 

563.6 

D-E 

S  82"12'  W 

753.4 

EA 

N  48"^?'  W 

428.2 

2.     Using  the  completed  traverse,  calculate  the  mathematical  closure  of  the  traverse. 


COURSE 

DIST 

BEARING 

.AB 

>— . ..... , — ^  , 

B-C 

CD 

D-E 

£A 

SIN 


COS 


LATITUDE 

DEPARTURE 

N  (4-5 

St~) 

W(-} 

3.     Calculate  the  total  error  and  the  relative  error. 

TE  =   

RE  =  „  
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UNIT  IV 


ASSIGNMENT  SHEET  #5  —  REDUCE  FOUR  TYPES  OF  FIELD  NOTES 


Givti:  Example?  of  Ihe  toUowincj  field  notes  and  mathematical  reductions  for  each  type:  Dif- 
feiential  Icvo)  notes,  profile  leve!  notes,  miscellaneous  level  sfiots  ct  random,  cross  S3c- 
lion  notes. 

Directions:  Study  the  exan^plcs  for  procedure  and  tal<e  the  assigned  field  notes  and  mathe- 
matically reduce  ltien>. 


TYPICAL  FIELD  NOTES:  Diff&mntial  level 

FIELD  NOTES  AS  GIVEN  TO  THE  DRAFTER  BY  THE  SURVEYOR 
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DRAFTER'S  REDUCTION:  Differential  level 

FIELD  NOTES  AFTER  THEY  HAVE  BEEN  MATHEMATK  ALLY  REDUCED  BY  THE  DRAFTER 
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t 
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S/afi  ivi^  beciimini  BU.  <m  ttk  1  s!  Backsight  {B$^  la  you:  heigh!  c^mnt.  >H':  'SuLirr^l  yuw  fiHt" 
obtain  your  new  HI^Refer  to  transparency  Jii^aster  2)  ; 
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TYPICAL  FIELD  NOTES:  Profile  level 

FIELD  NOTES  AS  GIVEN  TO  THE  DRAFTER  BY  THE  SURVEYOR 
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r 
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DRAFTER  S  REDUCTIONS:  Profile  level 

FIELD  NOTES  AFTER  THEY  HAVE  BEEN  MATHEMATICALLY  REDUCED  BY  THE  DRAFTER 


ASSIGNMENT  SHEET  #5 


.<2±sa 


TP", 


^fOO 


Hx: 


1752.35 


1756.17 


...... .3.  Jji..^. 


■  ^ 


I 


/      7./ 7 


^  ZZ 


3 


t 
I 

4.- 

i 

■i- 

•t 


1747.33 
1747.52 
1747.64 
1748.19 
1748.77 
1749.39 
1749.21 


tf    -     -    ■  ' 
■jL  .■-  -4   - 

I  .  .: 

|.  C'.  5.  <2^.6t. . 

I  • 

.     ... . .. 

-4-  —  ♦  


■if 

if' 


1 


49.92 

"5h30 
52.18 
52.87 
17^.29 


1747.17 


[  \  CK.OK. 

SAW  f\S  STAnVNG  ELEV. 


uijr^dL  you  i^oWtf 


"1  If  plan/picfile.fiaiierJs  mq< 
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1 

T 
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t 


■t  


,4.,. 
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TYPICAL  FIELD  NOTES:  Wfsce/teneows  level  at  random 

FIELD  NOTES  AS  GIVEN  TO  THE  DRAFTER  BY  THE  SURVEYOR 
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BS 


— ^ 


:|  ^  


DRARER  S  REDUCTIONS:  Miscellaneous  le¥et  at  random 

FIELD  NOTES  AFTER  THEY  HAVE  BEEN  MATHEMATICALLY  REDUCED  BY  THE  DRAFTER 
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TYPICAL  FIELD  NOTES:  Cross  section 

FIELD  NOTES  AS  GIVEN  TO  THE  DRAFTER  BY  THE  SURVEYOR 
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DRAFTER  S  REDUCTIONS:  Cross  section 

FIELD  NOTES  AFTER  THEY  HAVE  BEEN  MATHEMATICALLY  REDUCED  BY  THE  DRAFTER 


ASSIGNMENT  SHEET  #5 


 ! — ^  1  r—  r 


-I 


5"  Z  'J. 


A-  ■■ 
t  ■ 


4935.iP^T^         _   ^   ^ 

;  Th!S  HI  fs  ttansfened  owr  ^e^e?  :-impiy  far 


30  /  i     50  b 


\understandl\na. 


30  :^ 


— H 


79.^  29^^  27:0  27-^  3ojl    30  3    30.1     774   -^.i^   ^3,-9  '  2^,2 
^  ..^1^ 


v^^-^        />  "-iri^' 

^  29.2  7§:9  Tff^i- 27?  2^^   30  ^   2t>i>  27? 


d'^'^  


MDi,f  0/  f.^r  r/me.  tht  ^"^.sf  po'-f     -'^iP  coeval iOfi  ts.  u^^hJ 


^  ^'  fi'ir   ff7-  T 
'TSJ  TT.t)  2Pte-  -25.7'  7?!f-     rf  O  ho*^    TB.t  |  29«-^ 


4P2i?^^ 


;  4934.38 


*   .4      .  .  * 


I  Tht^  noteHikVOUfd  go  oh  from  how 


chock  oacf<  m  to  BM,  bt  'he  end  to  ensure  clQ$urt. 


Problem  1:  Mathematically  reduce  the  following  field  notes.  Show  your  figures  in  wd  penci' 
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ProWem  2:  Mathematically  reduce  the  following  f ielo  notes.  Show  your  figures  in  red  pencil. 
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Problem 


3:  Mathematically  reduce  the  following  fieJd  notes.  Show  your  figures  in  red  pencil. 
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Probtem  4:  Mathematically  reduce  the  following  field  notes.  Show  your  figures  in  red  pencil. 
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INTERPRETATION  OF  SURVEYOR'S  NOTATIONS 

UNIT  IV 


ASSIGNMENT  SHEET  #6  -  DRAW  A  MAP  USING  BEARINGS, 
DISTANCES,  AND  COORDINATES 


Problem  1:  Bearings,  distances,  and  coordinates 

Of  the  six  Missile  Complexes  in  the  Southwest  area,  now  all  abandoned,  Complex  2A  Is 
located  near  a  north-south  county  road  at>out  12  miles  south  of  Prairie,  Colorado  on  an  old 
bombing  range.  The  Complex  consists  of  three  missile  silos,  associated  equipment  and  pro- 
pellent terminals,  the  power  house  and  control  center,  and  the  two  antenna  terminals.  The 
missile  silos,  the  entrance  portal,  and  the  antennae  are  visible  on  the  ground  surface.  All  other 
facilities,  including  the  interconnecting  tunnels,  are  below  ground.  The  mIssUe  sHos  are  IK 
feet  deep. 

Plot  the  missile  complex  property  boundary  ♦rom  the  following  bearings  and  distances.  It  is 
suggested  the  first  course  commence  at  a  point  on  an  18"  x  24*  sheet  of  paper,  8  Inches  up 
and  4  Inches  to  the  left  of  the  lower  right  hand  corner,  with  the  long  paper  dimension  arranged 
vertically.  The  boundary  is  to  be  indicated  by  long  lines  broken  at  intervals  by  \wo  dots,  the 
standard  right-of-way  svmbol.  Ck)ordinates.  on  an  arbitrary  base  are  given  for  selected  prop- 
erty corners  for  checkii  g  purposes.  Plot  at  a  scale  of  one  inch  =  1(K)  feet. 


BOUNDARY: 

POINT 

BEARING 

DISTANCE  (ft) 

COORDINATE 

A 

S65**27'00'' W 

621.00 

N  19,943.63  E43.571.30 

B 

N  84'^'00"W 

442.00 

C 

N  38 "^'WW 

616.00 

D 

N  ae'^S'OI"  W 

926.00 

N2 1,037.31  £41,771.88  Closing 

E 

N  ai'^S'OO"  E 

923.00 

F 

East 

451.00 

G 

sei'^S'cx)"  E 

594.00 

N21, 545.07  E43.227.90  Closing 

H 

8  04*^3' 00"  E 

1000.00 

J 

N  85*37' W"  E 

220.00 

Kto  A 

S04'^3'00''E 

623.00 

Closing  line  to  Point  A 

INTERIOR  FENCE- 

POINT 

BEARING 

DISTANCE  (ft) 

COORDINATE 

AA-BB 

N  &5*^7'0Q"  E 

A  A  —  N  19,889.81 

E  42,968.47 

BB-CC 

N  4*^3'00'' W 

295.00 

CC-DD 

240.00 

DD-EE 

N4*23'00"W 

1075.00 

EE-FF 

N  61 '^'00"  E 

445.00 
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POINT 

BKARING 

DLSTANCE  fit* 

FF'GG 

Wost 

2.i5U0 

GG-HH 

S  31«25'00"  W 

705.00 

HH-JJ 

744.27 

JJ'KK 

165.00 

KK'LL 
LL-AA 

S84<^3'00"E 

300  00 

COORDINATE 

GG  —  N  21.636.23 
F  42  360.84 


Ciosing  line  to  Point  AA 


COORDINATES  OF  SELECTED  STRUCTURAL  FEATURES: 


Launcher  No.  1 
Center  of  missile  silo 
Center  of  equip,  tnrm. 
Center  of  prop.  form. 

Launcher  No.  2 
Missiie  silo 
Equipment  terminal 
Propetlant  terminal 

Launcher  No.  3 
Missile  siio 
Equipment  terminal 
Propellant  termmai 

Antennae 
Center  of  No.  i 
Center  of  No.  2 

Center  Point  of 
Control  center 
Power  hous^-" 
Portal 


Northmg         Easting         Approximate  Diameter 


21.022,23         42.276.'  40  ft. 

21069  43         42.346.03  40  ft. 

20.938  16         42,273,54  37.5  ft. 


21.378,43         42,494.17  40  ft 

21.425.63         42.5S3.65  40  ft 

21.294.36         42,491.16  37  5  ^1. 


21.206.86         42,737,40  40  ft 

21,254.06         42.806.88  40  ft. 

21.122.79         42,734.39  37.5  ft. 


20,168.07         42.809.17  28  ft, 

20.163.26         42.862.95  28  ft. 


20,680.69         42.562.03  105  ft. 

2^X758.97         42.756.89  126  ft. 

20  r«l?'/.u4  42,CP-6,4.'^  35  ft. 
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ProWern  2*  lunnel  gecMitetry  -  stationing 

A  system  of  tunpt'ls  connects  alt  the  facHHieti>  5;^hown  on  the  plan  aHsefnt)tcc1  af^  Problem  1 
The  tunnels  are  betweer^  43  ft.  and  57  it.  hofow  ground  surface. 

The  tunnel  stationing  commences  as  O-f  OO.CX)  midway  on  a  line  jofninq  the  centers  of  the  two 
antennae  at  coordinates  N20,1P5.67  E42,S3G.OO-  Tunne!  width  between  the  antennae  is  15  ft. 
This  width  extends  to  station  04  Stl.OO  on  a  line  at  fight  angles  the  Unc  joining  the  antennae 
centers.  At  this  station  the  width  fiarrows  to  10  ft.  and  the  tiinnei  direction  changes.  Tunnel 
qeometry  fiom  this  point  northward  is  given  below; 
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Bla&l  Lock  ISIc  1  at  Stmjon  9^4943 

Blust  loch  No.  2  at  Station  9+39  63 

Tunnel  Junction  No.  5  at  Station  11 4  74.92 

Tunmil  Junction  No.  4  at  Station  12+1>8  93 

Tunnel  Junction  No.  7  a!  Station  13+07.54 

Tufinel  Junction  No  2  at  Stattofi  10+63  ^>4,  launcher  No.1 

TunnftI  Junction  No,  1  at  Station  11^67.54,  Laimchm  No.1 

Tunnel  Junction  No.    at  Siatron  ti  +  78  54,  launcher  No.3 

Tunnel  Junction  No.  9  at  Station  12  +  23.54.  launcher  No.3 

(NOTE:  Roads  will  be  added  to  this  map  in  Unit  fX,  ^Transportation  Mapplngr  Assignment 
Sheet  #2.) 
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f^rot^'em  1:  Deliertion  anqles 


Problem  2;  Bearings 
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ProbitMn  1;  Boannys  lo  azi'^uthr,  (N) 
N  N 


318"-'' 
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1  y  ^^f-' 
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9^1^12 
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316*52 
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ProDloni  3:  Arniiuth  to  beartrui 

N  N 


^7 


O  V/ 


a. 


b. 
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N 


280 


ANSWERS  TO  ASSIGNMENT  SHEETS 


Absignrnont  Shoot  <?4 
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Problem  4;  Profile  love! 
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INTERPRETATION  OF  SURVEYOR'S  NOTATIONS 

UNIT  IV 


NAME  _. 

TEST 


Match  the  terms  on  the  right  with  the  correcl  definitions. 


a. 

The  bearing  or  azimuth  and  length  of  a  fine 

1. 

Azimuth 

b. 

The  difference  fn  direction  t>etween  two 

intersecting  lines  in  a  horizontal  plane,  two 

intersecting  vertical  planes,  or  two  inter- 

3, 

Beaman  arc 

sectinQ  lines  of  sioht 

4. 

Bearing 

c. 

A  surveying  procedure  used  to  determine 

the  direction  and  lenoth  of  a  series  of  iinp«* 

5 

Rf^nnh  mArk 

Known  bs  courses 

6. 

Course 

Any  numerical  or  geometric  quantity  or  set 

of  such  quantities  which  may  serve  as  a  ref- 

7. 

Datum 

erence  or  base  for  other  quantities 

8. 

Elevation 

A  number  of  points  (called  traverse  stations) 

connects!  in  series  between  horizontal 

9. 

Grid 

angles  by  horizontal  lengths;  may  be  open 

or  closed 

■•0. 

Horizontal  angle 

 f. 

The  direction  of  the  lint-  expressed  by  the 

11. 

Horizontal  length 

acute  angle  with  respect  to  a  reference 

meridian  which  can  be  a  north  or  south 

 g. 

The  horizontal  direction  reckoned  clockwise 

from  the  meridian  plane 

h. 

ArtJitrary  poi.its  established  in  a  survey  usu- 

ally located  100  feet  apart 

i.  The  vertical  distance  fiom  a  datum,  gener- 
ally mean  sea  level,  to  a  point  or  object  on 
the  earth's  surface 


J.  A  relatively  permanent  material  object,  natu- 
ral or  artificial,  bearing  a  mailced  point 
whose  elevation  at30»e  or  below  an  adopted 
datum  Is  known 

.k.      Bearing  of  a  station  to  a  preceding  station 
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^1,  The  difference  in  direction  between  a  hori- 
zontal plane  and  an  intersecting  line,  plane, 
or  a  line  of  sight  to  a  point 

^m.  The  science  of  determining  the  dimensions 
and  contours  of  the  earths  surface  by  mea- 
surements  of  distances,  directions,  and  ele- 
vations; computation  of  areas  and  volumes; 
and  the  preparation  of  necessary  maps 

.n.  A  series  of  connecting  triangles  in  which  a 
side  of  one  and  the  angle  of  all  are  mea- 
sured and  the  remaining  sides  are  com^ 
puted  by  trigonometry 

^o.  A  substantial  square  stake,  usually  driven 
flush  with  the  ground,  with  a  tack  marking 
the  survey  point 

.p.  The  straight  fine  distance  measured  in  a  hor- 
izontal plane 

A  measurement  of  a  difference  in  height  or 
elevation 

.r.  A  series  of  measured  parallel  and  perpen- 
dicular reference  lines  laid  out  an  equal  dis- 
tance apart  to  form  equal  squares 

.s.  The  position  of  a  point,  line,  traverse,  Irlan^ 
gulation,  or  grid  can  be  defined  by  coordi- 
nates which  are  northerly  or  southerly, 
measured  from  an  arbitrarily  chosen  east- 
west  (X)  axis,  and  easterly  and  westerly  mea- 
sured from  an  arbitrarily  chosen  north-south 
{y)  axis 

J.  A  physical  structure,  such  ao  an  iron  post, 
marked  stone,  or  tree  in  piace.  which  marks 
the  location  of  a  corner  point  established  by 
a  cadastral  survey 

.u.  A  specially  graduated  arc  attached  to  the 
vertical  circle  of  an  alidade  or  transit  to  sim- 
plify computing  elevation  difference  for 
inclined  stadia  sights 


12.  Hub 

13.  Latitude  and  depar- 
ture 

14.  Monument 

15.  Station 

16.  Sufveying 

17.  Traverse 

18.  Traversing 

19.  Trtangulation 

20.  Vertical  angle 

21.  Vertical  length 
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2  Complete  the  following  statements  concernnig  survey  mrthods  to  determfoe  distance 
and  positions  of  points  by  selecting  the  correct  answers  and  placing  them  ir  the  appro- 
priate blanks. 

 a,      Whun  determining  distances,  dimension?.;  are  measured. 

n  2 

2)  3 
1)  4 
1)  6 

 b.      Using  tapes  to  determine  horizontal  lengths  is  an  exannpJe  of  

method  of  measuring  horizontal  lengths. 

1)  Direct 

2)  indirect 

3)  Combined  direct  and  indirect 

 c       Aerial  photographs  and  electronic  devices  are  examples  of  method 

of  measuring  horizontal  lengths. 

1;  Direct 

2)  Indirect 

3)  Combined  direct  and  indirect 

,  d,      Horizoniaf  angles  may  be  interior  angles,  exterior  angles,  a?  jgles  to  the  ?eft 

or  right,  and 

1)  Nadir  angles 

2)  Zenith  angles 

3;     Deflection  angles 

4)  Traverse  angles 

 ^0.      Vertical  angles  are  measured  in  the  ^  plane  in  degrees  of  arc. 

1)  Horizontal 

2)  Vertical 

 f.       The  horizontal  positions  of  points  can  be  determined  by  all  of  the  follow- 

ing  methods  EXCEPT 

1)  Traversing 

2)  Leveling 

3}  Triangulation 

4)     Azimuth  and  bearing 

 c.      The  vertical  positions  of  points  are  determined  ffom  a  series  of  road 

tngs, 

1)  Stadia 
2}  Tape 

3)  Paced 

4)  Level 
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3.     Identify  the  following  t>'pes  of  horizontal  and  vertical  angles  and  place  your  answers  in 
the  blanks  provided. 


S 


a 


b. 
c. 
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Match  pfincipa!  surveying  uquipinenl  on  the  fipht  with  the  ccirecl  uses. 

  a. 


A  straight  rod  or  baf  with  a  flat  face  gradu 
ateci  in  lin<?ar  units  with  zero  at  the  bottom, 
used  in  measuring  the  vertical  distance 
between  a  point  on  the  ground  and  the  hori- 
zontal line  of  sight  of  a  leveling  instrument. 

Used  for  recording  survey  notes  and  layout 
and  construction  data. 


c.  Used  primarily  for  measuring  hoiizonta}  and 
vertical  angles,  prolonging  and  setting 
points  in  line,  measuring  approximate  dis- 
tances by  the  stadia  principles,  and  tor  lev^ 
eling  operations. 

 d       Lmits  a  signal  of  electromagnetic  energy 

from  one  position  to  a  receiver  at  another 
position.  The  signal  is  returned  from  the 
receiver  to  the  instrument  such  that  two 
times  the  distance  between  the  two  posi- 
tions  can  t>e  measured. 

,  .  Used  to  establish  the  elevation  of  different 
points  on  the  ground;  several  types  used. 

.  .  J.  Used  to  measure  twizonta!  distances;  sev- 
eral tvpes  are  used, 

.._g.  Accomplishes  the  same  tasks  as  a  transit 
tf>r  .)ugh  optical  means  that  are  more  accu- 
raiv 


1   Electronic  distance- 
meter  (EDM) 

2.  Field  books 

3.  Level  rod 

4.  Levels 

5.  Planetable  and  ali- 
dade 

6.  Tapes 

7.  Theodolite 

8.  Transit 


 h.      Used  for  obtaining  detail  and  topo^jraphy 


TEST 


Match  types  of  surveys  on  trie  right  with  the  correct  descriptions  of  l^  ejr  uses. 


_a.      1)     Locates  property  corners  and  bound- 
ary lines 

2)  Is  normally  a  closed  traverse  because 
the  survey  always  returns  to  the  point 
of  beginning  (POB) 

_b.      Locates  elevations  and  features  on  the  land, 
both  natural  and  artificial 

.0.      1)     Is  a  survey  covering  large  areas 

2)  Is  mapped  by  triangulation 

3)  The  control  established  by  this  survey 
is  often  used  as  references  for  other 
surveys 


-d. 


-6. 


1.  Con&iruction  survey 

2.  Geodetic  survey 

3.  Land  or  boundary  sur- 
vey 

4.  Photogrammetric  sur- 
vey 

5.  Route  survey 

6.  Topographic  survey 


1)  Photographs  taken  at  various  altitudes 
are  the  field  notes  for  this  survey 

2)  Rileasurements  are  taken  using  a  ste- 
reoplotter  from  the  photos  of  known 
distances  on  the  ground 

Is  an  open  traverse  that  is  run  when  map- 
ping linear  features  such  as  bighvi^ays,  pipe- 
lines, or  power  lines 

Is  performed  at  a  construction  site  to  estab- 
lish building  lines,  elevations  of  excava- 
tions, fills,  foundations,  and  floors 


Select  true  statements  concerning  stationing  by  placing  an  "X"  next  tc  the  true  state- 
ments. 


_a.  Sun/ey  difstances  are  recorded  by  stations. 

.b.  Distance  between  full  stations  is  10  feet. 

_c.  A  fractional  part  of  a  full  station  is  called  a  plus  station. 

_d.  Beginning  point  in  an  open  traverse  Is  labeled  station  10  +  00. 

_e.  Stationing  Is  generally  laid  out  from  west  to  east  and  south  t<  north. 

J.  The  marking  stake  set  In  the  field  by  the  survey  crew  Indicates  elevation 
and  the  hub  indicates  the  station  number. 


TEST 


Complete  the  foHowing  statements  coficerniny  fk^id  notes  by  circlinc?  tlie  correct 
words. 


a.  Are  Uemporary,  permanenl)  records  of  work  done  m  ihe  Ueki. 

b.  The  lettering  style  used  to  record  notes  is  (upper  and  lower  case,  all  upper  case) 
sloped  tetters. 

c.  Notes  are  fettered  with  a  sharp  (soft,  hard)  lead  pencii. 

d.  Erasures  of  observed  data  (are,  are  not)  permitted. 

e.  If  an  entire  page  is  to  be  deleted,  (the  page  is  torn  out  and  discardtN^,  diagonal 
lines  are  drawn  through  the  pago  and  "VOID"  Is  lettered  prominently  wHh  the  mn- 
sons). 

f.  Field  notes  are  recort^ed  (at  the  time  of  the  survey,  later  In  the  office;  by  a  mem- 
ber of  the  survey  crew. 

g.  Field  notes  consist  of  numerical  data,  explanatory  statements,  and  (sketches, 
finished  drawings). 

h.  The  word  ("REPRINT".  "COPY")  should  be  lettered  diagonally  across  pages  that 
are  nonorfglnal  notes. 

i.  Each  day^  work  starts  (where  the  last  day  ended,  on  a  clean  page). 

Select  true  statements  concerning  the  arrangement  of  field  notes  in  the  field  book  by 
placing  an  "X"  next  to  the  true  stat,3ments. 

 a.  All  field  books  are  arranged  the  same,  regardless  of  the  type  of  survey. 

■  ■  -b.  Each  book  should  be  identified  and  indexed  t>efore  recording  notes. 

— — c.  Left  and  right  hand  pages  rarely  correspond  to  each  other. 

 d.  The  symbol  used  to  represent  the  instrument  operator  is 

 e.      Pages  are  numbered  on  each  left-hand  page.  A  single  page  number  is 

used  for  l>oth  the  right  and  loft-hand  sides. 

 f.       Notes  are  run  down  the  page,  except  in  route  surveys  where  they  are  run 

up  the  page  to  conform  with  sketches. 

— _g.  Descriptions  and  drawings  should  line  up  with  corresponding  numerical 
data. 

 1.       The  left  page  of  notes  is  generally  gridded  ami  is  designed  for  sketches. 

_ — _„j.  Column  headings  on  the  left  page  arc  placetJ  t>etween  the  first  two  hori- 
zontal lines  at  the  page  top  and  follow  from  loft  to  right  in  order  of  reading 
and  recording. 
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9.     Match  methods  of  recording  field  notes  listed  on  the  right  with  the  correct  characteris- 
tics. 


1)  Electronic  trieodolite,  distance  mca^ 
suring  units,  and  totai  station  systems 
provide  visually  displayed  digital  read- 
ings. 

2)  Often  field  sketches  and  other  hand^ 
v^ritten  Information  must  stil!  be 
recorded  by  hand  because  data  may 
be  accidentally  erased  by  a  magnetic 
field  or  faulty  battery. 


1,  Bound  books 


2,  Loose-leak  tjooks 


3,  Electronic 
recorders 

4,  Camera 


data 


 b.      Can  produce  visual  photographic  records  of 

monuments  and  other  admissable  field  evi- 
der^ce. 


..c.      1)     Have  a  sewn  binding,  hard  cover,  and 
80  leaves 

2)  Ensure  maximum  testimony  accept- 
ability for  property  survey  records  in 
courtrooms. 

 d.      1)     Allow  ready  transfer  of  partial  sets  of 

notes  between  field  and  office 

2)  Make  it  possible  to  use  different  ruling 
in  the  same  t  K)k. 

3)  Make  it  posbible  to  lose  individual 
sheets. 
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10. 


TEST 


Identify  the  following  examples  of  different  types  of  field  notes.  Choose  from  the  follow- 
ing types;  bench  level  circuit,  profile  and  cross  section,  ddtiention  angle  traverse,  stadia 
traverse,  grid  survey,  planetable  topography,  and  circular  curves.  Not  all  of  these  types 
will  be  shown. 


a. 


 '   ■  4       4      .4    .  ..  *  - 
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>4 

c 
p 


 ^,..J  
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b. 
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1 1 .  Complete  the  following  staten^ents  concerning  traverses  by  circHng  the  correct  words 

a.  Traverses  consist  of  a  rerles  of  lines  kriown  as  <c«ur8BS,  bearings). 

b.  The  points  where  the  courses  Intersect  are  known  no  traversr  (bencJi  mailcs,  sta* 
tfons). 

c.  The  lengths  of  the  courses  are  referred  to  as  horizontal  {directions,  distances). 

d.  Horizontal  {directions,  distances)  are  giver*  in  terms  of  azimuth  or  t>earings. 

e.  A  (connecting,  lcK>p)  traverse  closes  on  itself. 

12.  Distinguish  between  a  bearing  and  an  azimuth  by  placing  an  "A"  next  to  the  descrip- 
tions of  an  azimuth  or  a  "B"  next  to  the  bearing  descriptions. 

a.  Is  an  acute  harizontal  angle  which  a  line  makes  with  the  meridian  of  refer- 
ence 

 b.  l3  measured  clockwise  or  counterclockwise 

 c.  Is  measured  clockwise  only 

 d.  Ranges  from  0  to  3^*" 

e.  Ranges  from  0  to  W,  never  greater  than 

 f.  Requires  two  letters  (quadrant  letters)  and  a  numerical  value 

 g.  Require  only  a  numencal  value 

 h.  Is  the  direction  a  line  is  deflected  from  either  the  north  or  south  meridian 

13.  State  the  formulas  used  to  convert  bearings  to  azimuths  and  azimuths  to  bearings  for 
the  following  situations: 

a.  For  an  azimuth  from  north  between  90^  and  1^*  the  bearing  is  calculated  — 
Bearing  =s   .  . 

b.  For  an  azimuth  from  north  between  270*  and  360*  —  Bearing  « 

c.  For  a  bearing  in  the  southwest  quadrant  —  Azimuth  =  

d.  For  a  bearing  In  ine  northeast  quadrant  —  Azimuth  =  
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14,     Select  true  statements  concerning  common  methods  for  plotting  traverses  by  placing 
an  "X"  next  to  the  true  statements. 

 a.      To  plot  traverses  by  interior  angles,  all  three      tne  foUowing  must  be 

known: 

1)  Location  of  starting  point  and  its  relationship  io  at  least  one  other 
traverse  course. 

2)  The  distances  of  the  traverse  courses. 

3)  The  interior  angle  for  each  traverse  station. 

 Plotting  traverses  by  distances  and  bearings  is  the  most  complicated 

method. 

  a       Plotting  traverses  by  azimuths  requires  only  the  azimuth  readings  of  tra- 
verse points, 

...   rf.      Deflection  angfe  indicates  the  direction  change  of  each  traverse  course 

relative  to  individual  traverse  stations. 

 e.       Latitudes  and  departures  is  a  conmion  methoti  used  only  in  plotting  open 

traverses. 

- .  _  f.       Calculations  to  find  latitude  and  departiire  of  a  t>eanng: 

Latitude  -  D  cos  B 
Departure  ^  D  cos  B 
{D  ^  Distances  of  coursei 
(8  ^  Bearing  angle) 

 Calculations  to  find  latitude  and  departure  ut  an  iizirruith  (north): 

Latitude  =r  D  tan  A 
Departure     d  cot  A 

c=  Distance  of  course) 
(A  =r  Azimuth  N) 

  h.       Rectangular  coordinates  are  rather  jnaccurate  way.s  to  plot  tM verses,  but 

they  arc  fast. 

 J'       in  the  rectangular  coordinates  method  uf  plotting  traverses,  east  is  cofi- 

sirter<^  positive,  and  west  is  considered  negative. 

(NOTE:  If  the  foHov/mg  activities  have  not  been  accomplished  prio?  to  the  test,  ask  your 
instructor  when  they  should  be  completed. 

1b.     Plot  lines  and  distances  using  several  methuds,  (As^ii9nfTief>t  Sf>oet  #t) 

16.     Convert  a7imuths  to  bearings  and  bearings  to  azin ruths.  lAf  signnuml  Sheet  #2) 
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17-    Layout  a  closed  traverse.  {Assignment  Sheet  #3) 

18.  Complete  a  mathematical  closure  of  a  traverse.  (Assignment  Sheet  M) 

19.  Reduce  four  types  of  *teld  notes.  (Assignment  Sheet  #5) 

20.  Draw  a  map  using  bearings,  distances,  and  coordinates.  (Assignment  Sheet  #6) 
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INTERPRETATION  OF  SUBVEYOR'S  NOTES 

UNIT  IV 

ANSWERS  TO  TEST 

a. 

1 

I.      20            q.  21 

t). 

15 

/n.     16             f.  9 

c. 
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n.       19               S.  13 

it 

7  j. 
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0,       12               t.  14 

e 

17  k. 

2 

p.       11               u  3 

f 

a 

'> 
4;: 

b. 

1  f 

c 

4 

d. 

a. 

b. 

Exterior  angle 

Interior  angle 

d 

f. 

iLt;t Tii  1 1  ill lyu* 

9- 

Plus  angto 

h. 

Minus  anpfe 

\. 

a 

3  e. 

4 

ti 

2  f 
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a.  c 
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Permanent 

b. 

Upper  and  hmo.i  c 

c. 

Hard 

d 

Are  not 

0 

Djagorial  lines  arc  drawn  thronqh  the  patH?  ani}  'VOID"  ts  k'Uerod  pfo'nincnlly 

with  the  reasons 

f 

At  \ho  time  of  thr 

survey 

-COPY- 

Of.  {}  clean  p  .jic 

b.  t.q.i 
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ANSWERS  TO  TEST 


9.     a.  3 

b.  A 

c.  1 
<i.  2 

10.  a  Grid  survey 

b.  Deflection  angle  If  averse 

c.  Profile  and  cross  section 

d.  Bonch  lovel  circuii 

e.  Stadia  traverse 

f.  Circuiar  curves 

11.  a.  Courses 

b.  Stationr, 

c.  Distar»ce6 

d.  Difvctfons 

o.  I.cop 

1?     a.  B 

b  U 

c.  A 
<i.  A 
o.  B 
f.  B 
p.  A 
h.  A 

13.     a.  1S0°  -  AzNi 
b  A/N 

(•  180°  +  Btvutng 

d.  B^'-annq  (a/iriiiuh  arKi  h«>a(j!!<i  art-  \ho  \iiu>v) 
54.     a.  d  I 


ERIC 


LEGAL  LAND  DESCRiPTiONS 

UNITV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  ttie  student  should  be  able  to  describe  land  parcels  by  the  U.S. 
system  of  rectangular  surveys,  metes  and  bounds,  and  the  lot  and  block  method  and  discuss 
state  plane  coordinates.  Competencies  wilt  be  demonstrated  by  coirectly  completing  ttv9 
assignment  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJKTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  legal  land  descriptions  with  the  correct  definitions. 

2.  Match  methods  of  legal  land  descriptions  with  the  correct  definitions. 

3.  Complete  statements  concerning  the  U.S.  public  land  survey  system. 

4.  Complete  statements  concerning  the  subdivision  of  a  section. 

5.  Complete  statements  concerning  lot  and  block  descriptions. 

6.  Select  true  statements  concerning  metes  and  bounds  descriptions. 

7.  List  the  components  used  to  develop  a  plat. 

8.  Complete  statements  concerning  state  plane  coordinates. 

9.  Match  common  legal  aspects  of  land  acquisition  with  the  correct  definitions. 

10.     Ansvi^er  questions  based  on  tne  U.S.  pubMc  lat  d  survey  system.  (Msign'.ient 
Sheet  #1) 
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OBJECTIVE  SHEET 

11.  Write  and  locate  descriptions  for  the  subdivision  of  a  section.  (Assignment  Sheet 
#2) 

12.  Write  a  lot  and  block  description.  (Assignment  Sheet  #3) 

13.  Identify  components  used  to  develop  a  plat.  {Assignment  Sheet  #4} 
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LEGAL  LAND  DESCRIPTIONS 
UNIT  V 

SUGGESTED  ACTIVITIES 

Obtain  additional  materials  and/or  mvite  resource  people  vO  class  to  t^uppiemeniftein- 
force  infofmation  provided  m  this  u'ut  of  if^structioiv 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  included  witt^  this  unit. 

Provide  St ut fonts  witti  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  information  ar^d  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

^NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 
Integiale  the  foHowing  achvities  throughout  the  teaching  o\  this  unjt: 

1     Visit  the  focal  county  courthouse  and  obtain  a  copy  of  the  plat  for  the  location  of 
the  student  s  home  or  schooK 

2,     Arrange    field  trip  v^ith  a  local  surx^'^yor  to  observe  a  surveying  t^^rn  in  the  field. 

3     Obtam  a  copy  of  the  ioca!  cr^dt^s  concerning  t^asemer^ts.  setbacks,  and  road  right- 
of-ways. 

4.  Obtain  a  U.S.G.S.  7.5  minute  quadrangle  tnap  ol  your  iocnl  .^rea  and  locate  by 
township,  range,  and  section  rr^any  local  iandrnarks. 

5.  ProvKJe  the  students  with  a  cof)y  of  the  U  S,G.S.  7.5  rninute  quadranQle  map  for 
use  in  Assignment  Sheet  #1, 

6.  Using  Unit  HI,  ''Symbols  and  Abbrevfations"  as  a  reference,  match  symbols  and 
abbreviations  to  terrr^s  in  this  unit. 

7      Meet  individually  with  students  lo  ev^aluate  thou  prociress  through  this  unit  of 
instructjorv  and  indicate  to  them  fH^ssibie  area".-  fur  tmprovement. 

Givc.^  lest 
EvaluHte  lest 
Reteach  \^  necessa^-y 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 

A,  Objoctivt=  stieei 

B.  Information  sheet 

C       Transparency  masters 

1.  TM  1  ~  Principal  Meridians  and  'Ube  Lines 

2.  TM  2  —  U.S.  Public  Land  S/^ey  System 

3.  TM  3  ~  Sarnpie  Subdivision  of  a  Secticfi 

4.  TM  4  —  Lot  and  Biock  Description 

5.  TM  5  —  Typical  Metes  and  Bounds  Description 
a  TM  6  —  Sampie  Plat 

D,  Handout  #1  —  State  P!ane  Coordinate  Grid  Systems 

E.  Assignment  sheets 

1.  Assignmerd  Sheet  ^1  ~  Answer  Ouesti'^oB  Baseci  on  the  U  S.  Public  Land  Survey 
System 

2,  Assignment  Sheet  #2  ~  Wnte  and  LoCi?tf^  Descf^ptions  ^or  the  Subdivision  of  a 
Section 

3      Assignment  Sheet  #3  ----  Write  a  Lot  and  Biock  Descnpt$on 

4,     Assignment  Sheet  #4  -  •  Identify  Qjmponenls  Used  to  Develop  a  P!at 

R       Ant.wers  to  assigiviiont  sheets 
G,  Test 

Anf:wers  to  test 
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LEGAL  LAND  DESCRIPTIONS 
UNIT  V 


INFORMATION  SHEET 


Terms  and  definitions 

A.  Azimuth  —  A  horizontal  direction  measured  in  degrees  from  0  to  usu- 
ally measured  from  the  north 

B.  Base  line  —  A  principal  parallel  line  that  runs  straight  east  and  west  that  Is 
used  In  establishing  the  public  land  survey  system;  Is  run  astronomically  by 
surveyors 

C.  Bearing  —  The  direction  of  a  line  with  respect  to  the  quadrants  of  a  com- 
pass starting  from  north  or  south 

D-  Bench  mark  —  A  relatively  permanent  material  bearing  a  mark  of  elevation 
whose  elevation  is  above  or  below  the  adopted  datum 

B.  Bounds  —  Monuments  which  define  the  boundary  or  limit  of  property 

F.  Central  meridian  ~  The  line  of  longitude  at  the  center  of  a  projection 

G.  Chain  —  A  measurement  tool  composed  of  links,  originally  66  feet  in  length 

H.  Coordinates  —  A  set  of  numbers  used  in  specifying  the  location  of  a  point 

I.  Course  —  In  sun^eying,  the  direction  of  a  line  with  reference  to  a  meridian 

J.  Datum  —  Any  numerical  or  geometrical  quantity  or  set  of  such  quantities 
which  may  serve  as  a  reference  or  t>ase  for  other  quantities.  In  ordinary  sur- 
vey usbge  is  a  defined  reference  for  survey  measurements 

K.      Deed  —  Legal  document  which  specifies  the  ownership  of  the  land 

L  Easement  —  An  interest  or  right  in  land  owned  by  another  that  entitles  Its 
hoider  to  a  specif i:;  limited  use 

M,  Elevation  ~  Verl  ca!  distance  from  a  datum  (generally  mean  sea  level)  to  a 
point  or  object  on  the  earth's  surface 

N.  Geodetic  survey  —  A  survey  of  large  areas  of  land  in  which  con-ections  a.*© 
made  tor  the  curvature  of  the  earths  surface;  the  process  of  trlangulatlon  is 
used 

O.  Land  survey  —  A  survey  that  locates  property  corners  and  boundary  lines; 
usually  closed  with  a  traverse 

P.  Latitude  —  Arc  distance  measured  In  degrees  north  and  south  of  the  equa- 
tor 
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INFORMATION  SHEET 


Legal  description  —  A  written  statfimcnt  fecognized  by  Jaw  as  a  definite 
location  of  a  tract  of  land  by  reference  to  a  survey,  recorded  map.  or  adjoin- 
ing property 

Longitude  —  Arc  distance  measured  in  degrees  east  and  west  from  the 
prime  meridian 

Lot  and  block  —  A  method  that  describes  land  by  referring  to  a  recorded 
plat,  lot  num>*->rs,  county,  and  state 

Magnetic  meridian  -~  The  direction  a  free  magnet  responds  to  the  earths 
magnetic  pull 


U.      fVleridian  —  Line  of  longitude  that  runs  straight  north  and  south;  Is  run 
astronomically  by  surveyors 

V.      Me;es  —  To  measure  or  to  assign  by  measure,  as  In  the  measurement  of 
property  lines  expressed  in  units  of  feet,  yards,  or  rods 

W.     Monument  —  Permanent  object  that  marks  established  points 

1.  f^atural:  Created  by  nature 
Examples:   Trees,  rivers 

2.  Artificial:  Created  by  human  beings 

Examples:   Wooden  stake,  stone  or  other  permanent  marker  prop- 
erly located  and  witnessed 

X.      Plat  —  A  map  of  a  piece  of  land 

Y.      Plot  plan  —  Similar  to  a  plat  but  showing  all  buildings,  roads,  and  utilities 

2.      Point  of  beginning  —  Established  corner  from  which  measurements  are 
started 


AA.  Prime  meridian  --  The  meridian  of  longitude  O'*:  the  meridian  of  Greenwich. 
England 

BB.  Principal  meridian  —  A  meridian  established  as  a  basis  for  establishing  a 
reference  line  for  the  organization  of  the  public  land  survey  system 

CC.  Public  domain  /lands)  —  Any  or  all  of  those  areas  of  land  ceded  to  the  fed- 
eral government  by  the  original  states  and  to  such  other  lands  as  were  later 
acquired  by  treaty,  purchase,  or  cession  and  are  disposed  of  oniy  under  the 
authority  of  Congress 

DD.  Subdivision  (real  estate)  —  An  unimproved  tract  cf  land  surveyed  and 
divided  into  lots  for  purposes  of  sale 
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EE.  Subdivision  (USPLS)  —  The  subdivision  of  a  township  such  as  into  a  sec- 
tion, half  section,  quarter  section,  quarter-quarter  section,  or  sixteenth  sec- 
tion or  lotting,  section,  township,  and  range  numbers  and  the  description  of 
the  principal  meridian  to  which  referred 

FF.  Survey  subdivision  —  A  type  of  land  survey  In  which  the  legal  boundaries  of 
an  area  are  located  and  the  area  is  divided  into  parcels  of  tots,  streets,  right- 
of-ways,  etc. 

GG.  Traverse  —  In  surveying,  a  sequence  of  lengths  and  directions  of  lines 
between  points  on  the  earth,  obtained  by  field  measurements  and  us(k1  lo 
determine  the  positions  of  points  through  use  of  trigonometric  computa- 
tion 

HH.  Triangulation  ~  A  method  of  surveying  in  which  the  stations  are  points  on 
the  ground  at  the  vertices  of  a  chain  or  network  of  triangles 

}|.  Triangulation  station  —  A  marked  and/or  described  point  whose  position 
has  been  determined  by  triangulation 

II.     Methods  of  legal  land  descriptions 

A.  U.S.  public  land  survey  system  —  A  system  inaugurated  by  the  Continental 
Congress  on  May  20, 1785.  for  the  sun^y  of  the  public  lands  of  the  United 
States.  Its  distinguishing  characteristic  Is  that  In  the  main,  and  in  all  cases 
where  practical.  Its  units  are  in  rectangular  form. 

B.  Lot  and  block  description  —  A  method  of  describing  land  by  referring  to  a 
recorded  plat,  the  lot  number,  the  county,  and  state 

C.  Metes  and  l>ounds  survey  —  A  sun^ey  of  an  Irregularfy-shapod  tract  of  land, 
not  conforming  to  the  rectangular  system  of  survey 

D.  State  plane  coordinate  systems  —  The  systems  established  by  the  U.S. 
Coast  and  Geodetic  Survey,  one  for  each  state  in  the  union,  used  for  defin- 
ing positions  o<  geodetic  stations  In  terms  of  plane-rectangular  (X  and  Y) 
coordinates 

ill.     United  States  public  land  sunrey  (USPLS)  system  (Transparencies  1  and  2) 

A,  Thirty-seven  Inital  points  have  been  established  which  serve  as  the  starting 
points  for  subdividing  the  public  lands. 

B.  Principal  meridians  and  base  lines  pass  through  initial  points  and  make  up 
the  framework  upon  which  this  system  Is  bulft.  (Transparency  1) 

1,     There  are  35  principal  meridians. 

a.  A  north-south  line  Is  designated  the  principal  meridian  for  a 
particular  state  or  area. 

b.  The  principal  meridian  is  marked  and  monumented,  and  Is 
fixed  by  a  longitudinal  reading  ^so  many  <iegrees,  r-inutes,  and 
seconds  west  of  the  Greenwich  Merl-Jian). 

c.  Some  principal  meridians  are  numt>ered,  sonf>e  are  named. 

Examples;   5th  principal  meridian,  Louisiana  meridian,  Black 
Hills  meridian 


314 


INFORMATION  SHEET 


2.    There  are  ZZ  base  lines. 

a.  Ttierse  are  east-wesl  lines  run  at  right  angles  (90^  to  the  priiici- 
pa!  meridian. 

b.  Location  of  each  (latitude)  is  fixed  astrjnomicaKv  (so  many 
degrees  north  of  the  equat^^rla!  line). 

C.  The  first  subdivir^ion  of  public  land  is  into  quadrangles  (tracts)  which  are 
a'jproximatciy  24-mile  squares. 

D.  To  corrupt'  ir>ate  fvir  the  convergfjnce  of  the  lines  due  to  curvature  of  the 
earth, 

1,  Correction  lines  (also  called  standard  parallels)  are  run  parallel  to 

base  liner; 

2.  Quide  mvndians  are  run  parallel  to  principal  meridians. 

E.  Townships 

1.  The  quadrangles  (24'»nile  squares)  are  divided  Into  smaller  tracts  of 
land  called  townships. 

2.  Township  Imes  are  east-west  lines  at  six-mile  intervals  parallel  to  the 
base  line. 

3.  Range  lines  are  north-south  lines  at  six-mite  intervals  paraliei  to  the 
principal  meridian. 

4.  In  order  to  locate  a  township,  two  numbers  are  assigned  —  a  town- 
ship number  and  a  range  number. 

Exampit?-.    T2S.  R4E;  T6N.  R.?W 

R       Sections  (Transparency  3) 

1 .  A  Congrecijonal  act  in  1796  directed  each  township  to  be  subdivided 
into  3G  sections. 

2.  Each  section  measures  approxim::.tely  one  square  mile  (640  acres). 

3.  Each  section  corner  is  to  be  monumented. 
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The  sections  In  each  township  are  numbered  consecutively  from  1  to 
36  beginning  with  #1  in  the  northeast  con  er  of  the  township  and  #36 
In  the  southeast  corner.  (Figure  !) 


FIGURE  1  ^. 
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G.      Fractional  sections 

1.     Are  all  sections  bo'dcr»ng  on  the  north  and  west  sides  of  the  town- 
ship 

(NOTE:  Each  township  Joes  not  form  a  perfect  square  due  to  the 
convergence  of  meridians  and  other  causes.) 


2.    Are  expected  in  co'»nlies  bordertno  oceans,  lakes,  and  streams 


3.     Should  be  divided  into  "^^ua*  fractional  parts  {If  possible)  with  the 
remaining  portions  J.vided  Into  Government  lots 

Example:   "Government  Lot  1 1n  the  N.W.  quarter  of  fractional  sec 
tlon         ■  township  north,  range  east 

IV.     Subdivision  of  a  section  (Transparency  3) 

A.      In  1800  Congress  directed  that  a  section  could  be  subdivided  In  east  and 
west  halves  (3;  J  acres  each).  (Figure  2) 

FIGURE  2 


Center  of  Section 
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B.      fn  1806  Congress  dfrected  further  subdivision  into  quarter  seciions  and  the 
monumenting  of  at!  quarter  section  corners.  fFigure  3) 


FIGURE  3 


North  Quarter  Corne 


Quarter 
Corner 


NEV4 

SW  Va 

South 

Quarter 

Corner 


 East  Quarter  Corner 

At  later  dates  Congress  directed  furttier  subdivision  of  the  section.  The 
quarter-quarter  section  of  40  acres  is  the  smallest  statutory  division  of  reg- 
ular sections.  (Figure  4) 

FIGURE  4 


NE  V4 

SW  V* 

D.  Legal  descriptions  of  land  which  follow  ttie  regular  subdivision  of  a  regular 
section  must  include  the  section,  township,  and  range. 

E.  A  helpful  tip  In  reading  a  legal  description  of  a  section  to  locate  a  tract  of 
land  is  to  read  It  backwards. 

Hxampie  Written:    N  Va,  NW  %,  SW  'U,  SEC  6.  T  55  N,  R  69  W 
Reads;    R  69  W.  T  55  N.  SECT  6.  SW  V4.  NW  y^,  N  V-.' 

F.  A  complete  description  always  begins  with  the  smallest  division  and  pro- 
gresses  to  the  largest. 
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V.     lot  and  block  descriptions  (Transparency  4) 

{NOTE:  Under  the  public  land  survey  system.  40  acres  is  the  smallest  subdivision 
of  !and.  To  further  split  up  land  Into  smaller  parcels  or  lots  is  called  the  subdivision 
of  land  (subdivision  plat].  This  utilizes  lot  and  block  descrlptlois  of  land.) 

A.      Subdivision  plat  contains 

1.  AH  boundary  lines 

2.  Necessary  monuments 

3.  Lines  dividing  into  blocks,  lots,  and  streets 

4.  Numbering  of  lots  and  blocks 

5.  Dimensions  of  each  lot 

B-      Exact  boundaries  of  the  subdivision  may  be  described  by  the  public  land 
sectional  system  or  metes  and  bounds. 

C.  Lot  and  blocks  describe  small  units  of  property  in  a  subdivision. 

D.  A  legal  lot  and  block  must  be  filed  with  the  county  as  part  of  a  plat. 

E.  Each  block  is  numbered  consecutively. 

F.  Each  lot  carries  a  number  shown  in  consecutive  order  within  the  block. 

G.  A  plat  is  captioned  with  the  legal  description. 

Example:   Typical  lot  and  block  description:  Lot  9,  Block  40.  Boulder  sut> 
division.  City  of  Louisville,  Boulder  County,  State  of  Colorado 

H.  Advantage  of  lot  and  block  description  is  it  shows  all  lots  in  relationship  to 
other  parcels  of  land. 

I.  Recordation  of  subdivisions 

^  1.     Dsed  of  conveyance  shows  only  the  lot  anr*  Dlock  numl>ers,  the  sub- 

division name  and  section,  and  township  and  range  information 

2.     Government  survey  shows  the  entire  subdivision 

VI.     Metos  and  bounds  descriptions  (Transparency  5) 

A.  Oldest  known  manner  of  describing  land 

B.  Method  employed  for  demarcation  of  tracts  of  land  in  the  original  13  states 

C.  Often  used  to  describe  irregularly  shaped  plats 
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D.  Deacnption  fnusi  begin  at  some  known  point  that  can  be  '^eadily  identified. 

E.  Begins  at  some  point  in  the  boundary  of  the  tract  and  the.  recites  the 
coursns  (directions)  and  distances  from  point  to  point  entirety  around  the 
tract 

F.  All  bounds  are  listed  in  rational  order  and  referenced  to  e  chai t  by  bearing, 
distance,  and  rnonurnents. 

G.  The  descriation  must  close  —  The  courses  and  distances  of  a  description 
must  cume  back  to  the  place  of  beginning. 

H.  A  ptat  is  drawn  from  a  metes  and  bounds  dr  itlon. 

(NOTE:  A  complete  description  of  real  propei ay  Include  afl  three  types 
of  descrir^tions  in  combination  —  sectional  system,  metes  and  bounds, 
and/or  lot  and  block  description.) 

Components  used  to  devefop  a  plat  (Transparency  6) 

A,  City  name 

B.  County  name 
State  name 

D      Lot  or  parcel  numfoen  !et^e^  or  name 

E.  Name  or  number  of  the  map  {file  feference  number  it  officially  filed  and 
page  number) 

F       Point  of  begmning 

G      Bearingsy'azimuth  and  distances 

H,  Monuments 

f.       11  part  of  public  lands, 

1.  Section  number 

2.  Township  number 

3.  Range  number 
4  Meridian 

J.  It  part  of  private  land  grant,  (such  as  Sparush  land  grant)  reference  to  its 
map  or  book  and  page  number 
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VIII     State  plane  coordinates 

A.  Was  established  in  1933  by  the  U.S.  Coast  and  Geodetic  Survey 

B.  Uses  a  rectangular  grid  designed  to  fit  the  curved  shape  of  the  earth  to  a 
plane  surface  with  as  little  distortion  as  possible 

C.  Is  used  for  defining  positions  of  geodetic  stations  in  terms  of  plane  rectan 
gular  {X  and  Y)  coordinates 

D.  All  states  have  establishec  by  law  a  state  plane  coordinate  system  in  either 
the  Lambert  projection  or  tht  ^  transverse  Mercator  projection  with  one  or 
more  zones.  (Handout  #1) 

E.  Lambert  and  Mercator  grid  systems  each  select  one  true  meridian  (known 
as  the  centra!  meridian). 

R      All  north-south  lines  of  the  grids  are  drawn  parallel  to  the  central  meridian. 

The  Lambert  projection  grid  assignc  an  X  value  at  the  central  meridian  (Y 
axis)  of  2,000,000  ft  and  a  Y  value  at  the  X  axis  of  "0"  ft. 

H.  The  Mercator  prO;  ction  grid  assigns  an  X  value  to  the  centra!  meridian  (Y 
axis)  of  500,000  ft  and  a  Y  value  to  the  X  axis  of  "0  '  ft, 

I  The  transverse  Mercator  projection  was  limited  to  158  miles  (approx.)  in  the 
east-west  width  to  minimize  distortion. 

J.  The  Lambert  projection  was  limited  to  158  miles  (approx.)  in  the  north-south 
direction  to  minimize  distortion. 

K.      Coordinates  are  based  on  sea  level. 

(NOTE:  If  the  local  survey  is  tied  into  coordinate  grid  points  and  is  not  at 
sea  level.  It  is  necessary  to  convert  the  geodetic  lengths  to  ground  level  dis- 
tances. Refer  to  MAVCC*s  Btisic  Surveying  Technology.  Unit  X!}  for  this  for- 
mula) 

L,       Is  used  extensiveiy  for  photograrTimotric  piottinn  arni  efoctronic  surveying 

M.      Scale  error  varies  from  jero  up  to  about  one  part  \t\  RIOOO. 

N.  Use  of  the  state  plane  coordinate  system  depends  im  the  availability  of  a 
suff-^cient  number  of  geodetic  control  nionuments  to  peimtt  the  determina- 
tion of  the  grid  position  of  points  in  the  survey  t^y  plann  suivoymg. 

(N01 E;  Consult  your  state  codes  to  dr^tnrmine  \hv  oxtfmt  to  which  coordi- 
nates have  been  establishfrd.  !he  forn)  of  designation  assiafictJ  to  them, 
arKl  their  iooal  connoldtii>n.) 
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tX.     Legal  aspects  in  land  acquisition 

A.  Adverse  possession  {also  known  as  Squatter's  Rights)  —  Ttiese  basic  ele- 
ments must  be  present  for  a  period  of  10-20  years  before  adverse  rights 
change  to  legal  title. 

1.  Possession  is  against  wishes  of  owner  and  without  consent. 

2.  Possession  Is  open;  claimant's  intensions  are  obvious. 

3.  Actual  improvements  are  present. 
Examples;    Fences,  construction,  farming 

4.  Possession  Is  exclusive,  continuous,  and  hostile  to  the  rightful 
owner. 

B.  Eminent  domain  —  The  right  of  a  public  authority  to  take  property  for  pul>- 
lic  use;  requisites  for  eminent  domain  include 

1.  A  clear  statement  of  necessity  Is  made. 

2.  The  acquisition  is  in  the  public  Interest, 

3.  No  substitute  property  will  do. 

4.  R^^imDursement  will  be  at  fair  market  value  to  the  owner. 

C.  Acquiescence  of  possession 

1.  Two  adjoining  property  owners  agree  to  a  common  twundary  that 
does  not  follow  the  original  suHi^eyed  line. 

2.  Elements  for  modification  of  title  include 

a.  Area  In  question  must  be  used  exclusively  and  openly  by 
respective  property  owner. 

b.  Period  of  use  must  elapse  20  years. 

c.  There  must  be  a  physical  demarcation  such  as  a  fence 
between  the  two  properties. 

d.  There  must  be  no  disagreenwnt  between  the  two  parties  as  to 
appropriateness  of  the  line  during  the  statutory  period, 

D.  Riparian  rights  —  Refers  to  those  rights  of  a  property  owner  of  land  that 
borders  on  a  water  body 

1.    The  rights  Include  the  use  of  the  shore  and  ownership  of  land  under 
the  water  surface  and  therefore  use  of  the  water, 

'>  1  f  • 
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Ownership  may  extend  only  to  the  high  water  mark  or  to  the  center  of 
a  stream  or  river. 

Boundaries  are  both  Irregular  and  subject  to  change. 

Shoreline  road  alfowances:  certam  survey  systems  Incorporate  a 
publicly  owned  strip  (usually  1  chain  wide)  parallel  with  the  shoreline 
or  high  water  mark. 


Principal  IVIeridiaiis  and  Base  Lines 
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Sample  Subdivision  of  a  Section 
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WV2NW^/4 

80  acres 

EV2NWV4 

80  acres 

NE-'/4 
160  acres 

20  acies 

W% 
NEV4 

SWV4 

20  acres 

NEV4 
SWV4 
20  acres 

NWV4SEV4 
40  acres 

NEV4SEV4 
40  acres 

SV2NWV4SWV4 
20  acres 

N%S^/2SWV4 
40  acres 

SWV4SEV4 
40  acres 

SEV4SEV4 
40  acres 

SWV4 

10  acres 

SWV4 
10  acres 

SV2SEV4SW'/4 

20  acres 

SOUTH 


3-1 


Lot  and  Block  Description 

LOT  8,  BLOCK  40,  BOULDER  SUBDIVISION, 
CITY  OF  LOUISVILLE,  BOULDER  COUNTY 
STATE  OF  COLORADO 
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Typical  Metes  and  Bounds  Description 
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#  Sample  Plat 


f'lAT  OF 

Of     *^f^t   05     OOVL^^^MfNT    LOTS         AND  6,    SfCTJON     3,      ^  H  47W    Of     1  Hf:     t  r  th  PM. 

BRHCKF.NRlDGf:   TOWNSHiP,     WtLKtN   COUN'^v,  MINNESOTA 
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LEGAL  LAND  DESCRIPTIONS 
UNIT  V 

HANDOUT  #1  -  STATE  PLANE  COORDINATE  GRID  SYSTEMS 

The  mapping  grki  systems  used  in  the  United  States  vary  from  state  to  state,  and  in  some 
cases,  from  state  zone  to  state  zone.  The  following  is  a  listing  of  the  states,  their  zones,  and 
the  grid  system  used  per  zone.  It  will  be  observed  that  there  are  two  grid  systems  used  in  the 
United  States:  the  Lambert  conformal  projection,  and  the  transverse  Mercator  projection. 
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lamt^rl  conformat  projectjcn 
tampert  conforfr>aJ  projection 


transverse  Mercator  projection 
tFdfisvi'iMir  Mercator  proieciion 
Xtsnsvcri^t*  Mercator  pfOjettJOn 


transverse  Mrrcator  projection 
trartiverse  Mefi.&iof  pro>ection 
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Slate  ami  2Cor^ 

mil 


Si^€  Zone 


'eta'- 

south  CPn*r»^' 
•  orlhcf  n 


iwimder?  coJi^ot-md^  projection 


^^mt'^ft  conformaJ  project>on 
l£^fT;t)crt  coo^ofmaf  projection 
lar?t>«*rt  tontorma!  projf.ctjcn 


lambeM  conformaJ  projection 
iambrrt  ranformai  projection 

U^nsver$€  N^rcator  projection 


lnn?l>er!  conformal  projection 


li^r-bcrt  tonform^?  prelection 
laribcft  conforTTiai  projection 


lamt>ert  con  formal  projection 
lamt»*>ft  coniormai  pio^<:T»on 


tiamver^r  M<?ftfttor  p/OHKctJon 


LEGAL  LAND  DESCRIPTIONS 
UNIT  V 


ASSIGNMENT  SHEET  #1  -  ANSWER  QUESTIONS  BASED  ON 
THE  U.S.  PUBLIC  LAND  SURVEY  SYSTEM 

Directions:  Using  the  U.S.G.S.  7.5  minute  quadrangle  map  provided  by  your  Instructor,  answer 
the  following  questions: 

Questions 

1.    The  scale  of  this  maps  is.™  .  

Z.    The  map  series  is  _______________„. 

3.  The  contour  inteni'al  is  . 

4.  Date  of  issue   

5.  Magnetic  declination  at  date  of  issue   

6.  Year(s)  of  original  survey_  „_„_„„_  

7.  Year  of  revised  (updated)  survey^  ___  _-=,,____„___________________ 

8.  What  would  be  the  next  map  to  the 

south:   SE:  .  

west:   SW:  

north;     NW:  

east:  NE:  

9.  In  parts,  what  rangers)  is  covered  by  the  map?  

10.  In  parts,  what  township(s)  is  covered  by  the  map?,  „__________,  

11.  Approximately  how  many  square  miles  are  covered  by  this  map?  

12.  Choose  three  cultural  features  (church,  water  lank,  elc),  and  give  the  legal  description 
of  each  location  using  township  and  range. 
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LEGAL  LAND  DESC'/iiPTIONS 
UNIT  V 


ASSIGNMENT  SHEET  #2  —  WRITE  AND  LOCATE  DESCRIPTIONS 
FOR  THE  SUBDIVISION  OF  A  SECTION 


PART  I  -  WRfTE  DESCRIPTIONS  FOR  THE  SUBDIVISION  OF  A  SECTiON 

Directions:  Write  the  legal  description  and  acreage  of  the  shaded  area  of  each  section  given. 
(Refer  to  TM  3.  Sample  Subdivision  of  a  Section.) 

Example: 


NORTH 


WEST 


 X 

FAST 


SW  V4,  SECTION  3 


ACRES:  160 


SOUTH 


WEST 


NORTH 


B. 


-I 

0  

1  ' 

EAST  WCST 


NORTH 


3  

CAST 


SOUTH 


SOUTH 


ACRES: 


ACRES:„ 
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c 


D. 


NORTH 


WEST 


i 

I  

EAST  WEhT 


/ 

M 

1 

EAST 


SOUTH 


SOUTH 


ACRES:„„  

NORTH 


ACRES:_  

NORTH 


WEST 


15 


EAST  WfcSI 


20 


EAST 


SOUTH 


SOUTH 
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PART  H  -  LOCATE  SUBDIVISION  OF  A  SECTION 

Directions:  The  illustrations  given  are  blocks  that  represent  sections  and  legal  descriptions. 
Using  the  descriptions  given,  do  the  following; 

1.  Label  the  section  number  in  the  cent'^r  of  section. 

2.  Subdivide  each  section  according  to  the  legal  description.  Shade  ttiiy  area  m. 

3.  Give  acreage  of  the  shaded  area  in  space  provided. 


Given  Descriptions 


Example;  NE  y<,  SECT  2 
A.  SE  V^.  SE  '/4,  SECT  10 
8.  N  V-^.  HE  'A.  SECT  31 

C.  SW  '/4,  NW  V4,  SW  '/4,  SECT  7 

D.  SE  Va  &  S  V?.  NE  Va.  sect  23 

E.  N  V?.  SECT  5 

F.  SE  Va,  NE  Va,  SW  Va.  SECT  16 


Example: 


WEST 


ACRES:  160 


NORTH 


^v//y// 


SOUTH 


EAf- 


NORTH 


WEST  - 


8. 


NORTH 


-  EASl  V.-' 


-  EAST 


SOUTH 


iOUTH 


ACRES:. 


ACRES: 
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SOUTH 


ACHES* 


ACRIS. 
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LEGAL  LAND  DESCRiPTiONS 
UNIT  V 


ASSIGNMENT  SHEET  #3  -  WRITE  A  LOT  AND  BLOCK  DESCRIPTION 


Directions:  In  the  space  below  write  a  description  tor  the  two  lots  shaded  on  this  partial  subdi- 
vision plat. 

PLAT  OF  BRECKENRIDGE  INDUSTRIAL  PARK 

A  PART  OF  SECTKSM  9,  TOWMSHIP  132  NORTH,  RANGE  47  WEST  WITHIN  THE  CITY  OF  BRECKENWDCE, 
AND  A  PART  OF  SECTtON  ©.  TOWNSHIP  i32  NCH?TM,  RAMX  47  WEST  WITHIN  BRECKENRfD^  TO*)«HIP, 
ALL  WITHIN  THE   FIFTH    PRINCIPAL  MEWDIAN,  WILKIN  OHJNTY.  MINNESOTA 


A. 


B. 


LEGAL  LAND  DESCRIPTIONS 
UNIT  V 


ASSIGNMENT  SHEET  #4  -  IDENTIFY  COMPONENTS  USED 

TO  DEVELOP  A  PLAT 

Directions:  Answer  the  following  questions  referring  to  Transparency  6  for  the  answers  about 
the  Plat  of  Conzemius  Subdivision. 

1.  Conzemius  SulxJivlsion  is  in  what  county?  

2.  This  Is  a  county  in  the  state  of   . 

3.  Give  the  name  of  the  township.  .   

4.  What  river  appears  in  the  plat?  .      ^  

5.  What  are  the  township  and  range  numbers  of  the  west  quarter  corner  of  section  3? 


6,    V^hat  is  the  elevation  of  the  bench  mark  on  top  of  the  base  of  the  cable  TV.  tower? 


7.  How  wide  Is  the  existing  utility  easement?  

8.  What  section  is  this  plat  in?  

9.  How  many  blocks  are  listed  on  the  map? .  ^  ..________^____.^  _„___ 

to.     How  wide  is  ihe  drainage  easement?  

11.  How  many  acres  are  in  the  platted  area?  ___,^  

12.  How  many  square  feet  are  in  Lot  6,  Block  3?  ______„„  ____^____ 

13.  What  is  the  bearing  and  distance  of  the  line  that  is  common  to  Lot  7  and  Lot  8  In  Block 
3?  

14.  What  Is  the  scale  of  the  map?  .  

15.  What  number  sheet  is  this  plal?  

16.  Sketch  the  symbol  used  to  identity  a  recovered  existing  corner  monument. 


17.     How  wide  are  the  utility  easements  centered  on  the  lot  imes? 
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18.  Give  the  principal  meridian  used  to  develop  this  plat.  _ 

19.  What  is  the  right-of-way  width  of  Island  Way?  


20.  What  is  the  book  and  page  number  where  the  existing  City  of  Breckenridqe  Utility  Ease- 
ment can  be  found?  

21.  What  quarter  section  is  the  Conzemius  Subdivision  in?  . 
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ANSWERS  TO  ASSIGJSIMEi^T  SHEETS 


1,1  ..•  v> 


FAR  f  I 


SV7  '  .  ar.i!  Ni 


i 


T' 


.1  -. 


31 


.  1;  f". 
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I, 


23 


L 


 L. 


T 


18 


 i 


C" 
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ANSWERS  TO  ASSIGNW5ENT  SHEETS 


I.  WMksn  Couniy 

2  Minnesota 

3,  BfCCKt-nr.dtiiC 

4.  OXtct  laii  Rfvcf 
f>  T  132  N.  R  47  Vv 

6.  966  19  FT 

7.  15  FT 
a.  Soctioti 
9  4 

10.  3 J  FT 

11.  40.14  ±  arjcs 
1.?.  21468  SO  FT 

13  N  154'"'  19'  'ICi'T.  134  -^'-j  FT 

14  X  U.iO  FT 
1';  Sf  1 

19  r-OOFf 

20,  V  :'i>k  2)4.  Page 

21  svv 
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Match  the  terms  on  !h>^  v. 
^NOTE:  The  terms  on  Wvv  piuiv      ^  m 
,  a.      Arc  distanc?^  (^e,t^'u^"^^ 

west    afn  the  pDrnr  •■^'^  ^ 


}n  surveying,,  !hp  i!?:^  '. 
erenco  tt?  a  rnrnx'^i.-'n 

The  fYH^Hciian  4»f  r^'^rrti* 

An  .nltnest  oi  nt^lii  jri  * 
that  ontirf^^:"-  it^     !  -ir^  ' 

A  miMkitaft  e^tcHtiislT^- 
lishing  a  roterefK'e 

of  tt)e  pulMif.  i^'v^ 

Unes  of  lonoiti^f'f- 
The  direclioi^         .  • 
or  r>outti 


 e. 

 f. 

— 

h. 


J' 


A  typR  of  Irinfi  ' 
boundarfor.  <  t 
area  Is  <Jivi<tf»<!  i:>' 
riqht  of  wayr  ,  pi 

Vertical  Uir^-^rK  r 
mean  r>m  levi^fi 
earth's  surl.u-o 

Pcffnanonl  i 

Esta{>jn^}*t.<j  :-vrr. 
merits  3f^^  ^  Uhu 

A      itM.M-         -  '.^ 


r  I. -  v  \Unn 


TEST 


(NOTE:  The  terms  on  this  papc  match  the  definitions  on 

 m.     A  survey  that  locates  property  corners  and 

boundary  fines:  usually  closed  with  a  tra- 
verse 


_n. 


.0. 


-P. 


_t. 


-V. 


-W. 


 2- 


An  unimproved  tract  of  land  surveyed  and 
divided  into  lots  for  purposes  of  sale 

The  subdivision  of  a  township  such  as  into  a 
section,  half  section,  quarter  section,  quar- 
ter-quarter section,  or  sixteenth  section  or 
lotting,  section,  township,  and  range  num- 
bers and  the  description  of  the  principal 
meridian  to  which  referred 

A  principal  parallel  that  runs  straight  east 
and  west  and  that  is  used  in  establishing 
the  public  land  survey  system  of  land 
description 

Arc  distance  measured  in  degrees  north  and 
south  of  the  equator 

Legal  document  which  specifies  the  owner- 
ship of  the  land 

A  written  statement  recognized  by  law  as  a 
definite  location  ot  a  tract  of  land  by  refer- 
ence to  a  sun^ey,  recorded  map,  or  adloinino 
property 

Similar  to  a  plat  but  showing  ail  buildinas. 
roads,  and  utilities 

A  measurement  tool  composed  of  links 
oriuinatlv  66  feet  in  length 

A  nr>ri;;or,tr.;  directJon  rrieasured  in  degrees 
f'-orn  0  to  360.  usualiy  measured  from  the 
north 

A  v.uney  ot  large  areas  of  land  in  which  cor- 
rection!, ar<»  lOfKle  for  thf^  curvature  of  the 
enrth'n  surfuco 

The  hne  of  lonpitjjdc  at  tho  center  of  a  pro- 
jection 

The  direction  a  frc*  magnet  responds  to  the 
earth's  magn^Jtic  pui! 

A  relatively  permanent  material  bearing  a 
ntark  of  elevation  whose  elevation  is  atxive 
or  beiow  the  adopted  datum 


this  ;^age  only) 
'3.  Azimuth 

14.  Base  line 

15.  Bench  mark 

16.  Central  meridian 

17.  Chain 

18.  Deed 

19.  Geodetic  survey 

20.  Land  survey 

21.  Utitude 

22.  Legal  description 

23.  Magnetic  meridian 

24.  Plot  plan 

25.  Subdivision  —  real 
estate 

26.  Sutidivislon  —  USPLS 


TEST 


{NOTE:  The  tetms  on  this  page  matcfi  the  definitions  on  this  page  only-> 


 30, 

A  set  of  rmmbers  used  in  specifying  the 
location  of  a  point 

27. 
?8. 

Boundo 
Coordinates 

 bb. 

A  fTiap  of  a  piece  of  land 

29. 

Datum 

 cc, 

Bearing  and  distances  cited  as  courses, 

measuremenl  of  property  llties  expressed  in 

30. 

Metes 

units  of  feel,  yards,  ur  rods 

31. 

Plat 

rid. 

f^onuments  which  define  the  boundary  or 

limit  of  property 

32, 

Public  domain 

.ee.     Any  numerical  or  geometrical  quantity  or  set     33.  Traverse 
of  such  quantities  which  may  serve  as  a  ref- 
erence  or  oase  for  other  quantities.  In  ordi-     34,  Triangulatjon 
nary  sun/ey  usage  is  a  defined  reference  for 

survey  measurements  35.  Triangutation  station 

ff.  A  method  of  surveying  in  which  the  stations 
are  points  on  the  ground  at  the  vertices  of  a 
chain  or  network  of  triangles 

.gcj.     A  marked  and/or  described  point  whose 
position  has  been  determined  by  trianguia 
lion 


hh.  Any  or  aU  of  those  areas  of  land  ceded  to  the 
federal  government  by  ttie  original  states 
and  to  Burh  other  lands  ./s  were  iater 
acquired  by  trf.^ity  purctiase.  f  .^^ssion  and 
are  disposed  of  only  under  tht  authority  of 
Congress 

ii.  In  surveying,  a  sequence  of  lengths  and 
directions  of  lines  between  points  on  tfu? 
earth,  obtained  by  field  measurementii  an^l 
used  to  determine  the  positions  of  points 
through  use  of  triuor>orMCtrtc  computation 
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Match  the  methods  of  legal  land  descriptions  on  the  right  with  the  correct  deflnitjons. 

 a.      A  survey  of  an  irregularly-shaped  tract  of      1.  U.S.  public  land  sur- 

land,  not  conforming  to  the  rectangular  sys-         vey  system 
tern  of  survey 

2.  Lot  and  block  descrlp- 

 b.      A  system  inaugurated  by  the  Continen;ai  *ion 

Congress  on  May  20. 1785,  for  the  survey  of 

the  public  lands  of  the  United  Stales.  Its  dis-      3.  Metes  and  bounds 
tinguishing  characteristic  is  that  in  the  survey 
main,  and  in  all  cases  where  practical,  its 

units  are  in  rectangular  form  A.  State  plane  coordi- 

nates systems 

 c.      The  systems  established  by  the  U.S.  Coast 

and  Geodetic  Survey,  one  for  each  state  in 
the  union,  used  for  defining  positions  of 
geodetic  stations  In  terms  of  plane-rectan- 
gular {X  and  Y)  coordifiates 

 d.      A  method  of  describing  land  by  referring  to  a 

recorded  plat,  the  lot  number,  tha  county, 
and  state 

Complete  statements  concerning  the  Uf  lited  States  system  of  rectangular  survey  bv  cir- 
cling the  correct  words. 

a.  There  are  (25,  35)  principal  meridians. 

b.  The  principal  meridian  is  fixed  by  a  OongUudlnal,  latrtudlnat)  reading. 

c.  There  are  (32,  SO)  base  lines. 

d.  (Range  lines,  Township  fines)  are  east-west  lines  at  six  mile  intervals  parallel  to 
the  base  line. 

e.  (Range  lines,  Township  lines)  are  north-south  lines  at  six  mile  Intervals  parallel  to 
the  principal  meridian. 

f.  The  Congressional  act  in  1796  directed  each  township  to  be  subdivided  into  (24. 
36)  sections. 

g.  Each  section  measures  approximately  (1,  24)  square  mile{s). 

h.  The  sections  in  each  township  are  numbered  consecutively  with  #1  in  the  (south- 
east, northeast)  corner. 

I.      Conection  lines  serve  as  new  base  lines  every  (10,  24,  50)  miles. 

J.       (In«gular,  Fractional)  sections  are  expected  in  counties  bordering  oceans,  lakes 
and  streams. 
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4.  Complete  the  following  statements  concerning  the  subdivision  of  a  section  by  filling  in 
the  blanks  with  the  correct  words. 

a.  In  18CK)  Congress  directed  that  a  section  could  be  subdivided  in   

and  halves  (320  acres  each), 

b.  In  1805  Congress  directed  further  subdivision  into  sections  and 

the  monumenting  of  all  of   -ose  section  corners. 

c.  At  later  dates  Congress  directed  further  subdivision  of  the  section  into 
 sections. 

d.  This  subdivision  of   acres  is  the  smallest  statutory  division  of 

regular  sections. 

e.  Legal  descriptions  of  land  which  follow  the  regular  subdivision  of  a  regular  sec- 
tion must  include  the  section,  townsK.p,  and  

f.  A  complete  description  always  begins  with  the  division. 

5.  Complete  the  following  statements  concerning  lot  and  block  descriptions  by  circling 
the  correct  words, 

a.  Lot  and  blocks  describe  (subdivision  boundaries,  small  units  of  prcH>erty  in  a  sub- 
division). 

b.  A  legal  lot  and  block  must  be  filed  with  the  (county,  state)  as  part  of  a  plat. 

c.  Each  block  is  (numbered,  letterad)  consecutively. 

d.  Each  lot  carries  a  (number,  tetter)  shown  In  consecutive  order  within  the  block. 

e.  A  (iot.  biock,  ptai)  is  captioned  wittt  the  legal  description. 

t.       Advantage  of  lot  and  block  description  is  (it  shows  ail  tots  In  nstationshlp  to  other 
parcels  of  land,  it  is  useful  for  irrBguiariy>sftapeci  land). 

3.    Select  true  statements  concerning  metes  and  bounds  descriptions  by  placing  an  "X"  in 
the  appropriate  blanks, 

 a.      Is  the  newest  manner  of  describing  land 

  b.      Is  the  method  employed  for  demarcation  of  tracts  of  iaud  In  the  original 

thirteen  states 

c.      Is  often  used  to  describe  irregularly-shaped  plats 

 d.      Description  may  t>egin  at  any  point 


 e.      Begins  at  some  point  In  the  boundary  of  the  tract  and  then  recites  the 

courses  (directions)  and  distances  from  point  to  point  entirely  around  the 
tract 

 f.       All  bounds  are  listed  In  rational  order  and  referenced  to  a  chart  by  bearing, 

distance,  and  monuments 

 g.      The  description  need  not  close 

 h.      A  plat  cannot  be  drawn  from  a  metes  and  bounds  description 
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a.  List  five  components  used  to  develop  a  plat. 

2)    „   

4)      

5)    _      ..„._   

b.  If  part  of  public  lands,  list  two  additionai  components  used. 

1)     _   

2)    _     

Complete  the  foliowing  statements  conct?rninQ  ptate  plane  coordinates  by  circlinq  the 
correct  words. 

a.  Was  established  in  (1933. 1953)  by  the  U  S.  Coasr  and  Geodetic  Survey 

b.  Uses  a  (circular,  rectangular)  grid  designetl  to  fit  the  curved  shape  of  the  earth  to 
a  plane  surface  with  as  little  distortion  as  possible 

c.  Is  used  for  defining  positions  of  (coastal,  geodetic)  stations  in  tcri  .  is  of  plane  rec 
tangular  (X  and  Y)  coordlnater- 

d.  (Many,  All)  states  have  established  by  law  a  state  plane  coordinate  system  in 
either  the  Lambert  projection  or  the  transverse  Mercalor  projection  with  one  or 
more  zones. 

e.  Lambert  and  Mercator  grid  systems  each  select  (one,  ten)  true  fuerid)an(s). 

f.  All  north-south  lines  of  the  grids  are  drawn  (parallel,  perpendicular)  to  the  central 
meridian. 

g.  The  (Lamtert,  Mercator)  projection  grid  assigns  an  X  value  at  the  central  merid- 
ian (Y  axis)  of  2,000,000  ft  and  a  Y  value  at  the  X  axis  of  0"  ft. 

h.  The  (Lambert,  Mercator)  projection  grid  assigns  an  X  value  to  the  central  rnerid 
lan  (Y  axis)  of  500,000  ft  and  a  Y  value  to  the  X  axis  of  "O"  ft. 

i.  The  transverse  Mercator  projection  was  limited  to  158  miles  (approx.)  in  the 
(north-south,  east-west)  width  to  minimise  distortion. 

j.  The  Lambert  projection  was  limited  to  t58  miles  (approx.)  in  the  (north-south, 
east-west)  direction  to  minimize  distortion. 

k.      Coordinates  are  based  on  f^ea  level,  100  feet  above  sea  level). 

I.  Is  used  exionsively  for  photogrammetf  ic  plotting  arnJ  (manual,  etectrontc)  survey- 
ing 
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9.     Match  the  common  legal  aspects  of  iand  acquisition  on  the  right  with  the  correct  defini- 
tions. 


a. 


 d. 


1)  Two  adjoining  property  owners  agree 
to  a  common  boundary  that  does  not 
follow  the  original  sun/eyed  line. 

2}  Area  in  question  must  be  used  exclu- 
sively and  openly  by  respective  prop^ 
erty  owner  for  at  least  20  years, 

3)  There  must  be  no  disagreement 
between  the  two  parties  as  to  appfopri' 
ateness  of  the  line  during  the  statutory 
period, 

4)  There  must  be  a  physical  demarcation 
such  as  a  fence  between  the  two  prop- 
erties. 

The  following  basic  elements  must  be 
present  for  a  period  of  10-20  years:  por>ses- 
sion  is  against  wishes  of  owner  and  without 
consent,  possession  Is  open,  actual 
improvements  are  present,  and  possession 
must  be  exclusive,  continuous,  and  hostile 
to  the  rightful  owner 

The  right  of  a  public  authority  to  take  prop- 
erty for  public  use;  requisites  include 

1)  A  clear  statement  of  necessity  is 
made. 

2}  The  acquisition  is  in  the  public  inter- 
est. 

3)  No  substitute  property  will  do. 

4)  Reimbursement  will  be  at  fair  market 
value  to  the  owner. 

Refers  to  those  rights  of  a  property  owner  of 
land  that  borders  on  a  water  body 


1.  Adverse  possession 

2.  Eminent  domain 

3.  Acquiesoience  of 
possession 

4.  Riparian  rights 


(NOTE:  If  the  following  activities  have  not  been  accompiishori  prior  to  the  test,  ask  your 
instructor  when  tfiey  should  be  completed.) 

10.  Answer  questions  based  on  the  U,S.  public  land  surve/  system,  (Assignment  Sheet  #1) 
11     Write  and  locate  descriptions  for  the  subdivislor     a  section.  (Assignment  Sheet  #2) 

12,  Write  a  lot  and  block  description.  (Assignment  Sheet  # 

13.  Identify  components  used  to  develop  a  plat.  {Assignment  Sheet  #4} 
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MAP  DRARING  PROCEDURES 

UNIT  VI 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  identify  drafting  media  and  repro- 
graphic materiais,  ink  a  completed  ntap,  and  t>e  able  to  planimeter  a  map  to  determine  area. 
Competencies  will  be  demonstrated  by  correctly  performing  the  procedures  outlined  in  the 
assignment  and  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  compietion  of  this  unit,  the  student  should  be  able  to. 

1.  Match  terms  related  to  mapping  drafting  procedures  with  the  correct  definUjons. 

2.  Match  types  of  drafting  media  with  their  characteristics. 

3.  Select  true  statements  concerning  characteristics  of  scribing. 

4.  Match  types  of  photographic  block-out  products  wilh  the  correct  charac*  eristics. 

5.  List  types  of  lettering  used  in  civil  draftifig. 

6.  Complete  statements  concerning  rules  for  good  lettering. 

7.  Distinguish  between  the  methods  of  map  registration. 

8.  Match  reprographic  techniques  with  the  correct  uses  tn  civil  drafting. 
9-  List  types  of  pressure-sensitive  films. 

10.  List  methods  us<^  for  coloring  maps. 

11,  Complete  statements  concerning  aerial  photography. 
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12.  List  methods  of  drawing  reproduction. 

13.  Arrange  in  order  the  standard  sheet  format  for  a  se?  of  civH  drawings. 

14.  Label  components  of  a  map  layout. 

15.  Arrange  In  order  the  steps  for  drafting  a  map  or  drawing. 

16.  List  common  mistakes  made  In  map  drafting. 

17.  Distinguish  between  the  types  of  planimeters. 

18.  Label  the  parts  of  a  polar  planimeter. 

19.  Complete  a  tracing  in  ink  of  a  mapped  area.  (Assignment  Sheet  #l) 

20.  Apply  transfer  film  and  press-on  tetters,  (Assignment  Sheet  #2) 

21.  Demonstrate  the  ability  to: 

a.  Register  a  map.  (Job  Sheet  #1) 

b.  Use  a  polar  planimeter  to  determine  acreage.  (Job  Sheet  #2) 
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SUGGESTED  ACTtVITJES 

ix^u:c  ip.^^  .rrnatiPii  p?oviiinii  ir^  thjs  unit  ot  irn>tructu»n, 

{NlUE  Th!f.  activity  f^huuiU  l^o  conuMotrd  pfio?  to  th^*  tovirhmn     thi.s  * 

MiiKe  tfonspareru'jps  fion)  t?ie  tf^iOSpariMicv  ^u^^i^r^^  incUuh  ii  with  tfns  iH)5t 

provide  sludrnts  with  ol^irctivr  <hvot 

Discusr^  unit  anj  spoct^ic  objcciivi-s. 

Prtw'uic  sUKlrnIs  with  infofTTMtion  and  asf-jcjru'^rnl  snrtM*. 

Pft)viije  studpT^t^  v»Mt^  jOb  shoe!, 

'f'l*\;fau'  tlH>  fi^ilowiruj  af;iv'tK>>  t!Ki?u<^hiHJl  *'it,^  U\**^c:h?nq  ;>f  thu*  un^t: 

Ht'frr      MAVCC's  fia-^-K  [^r^iftinii  Hook      iifin  yt)l.       a  ^  vf>nv  w  iPKMv.j  U'*'t* 
anri  thv  msv  and  ran,?     forhnira!  pv  r!^>. 

^N^";    ap;»H  sf(^fi/ 

A  A  ^;^^rr  ts  of  vvnfkiru-  'ifaWHu;!<  IfO'n  W^t^^r^Mit  !i?nv->  nniJ  (  .•?T>r^^^<  !mVU'.'  aMij  N"-? 
*•      VVnIi-  1c.  voaf  r>taf'-  ^KthWitx  di'^j  'MtJMUit  *or  ;j       -.m  <lr<>^/M;n  v,1an(J.^r(U; 

insiNk'h'vr  and  ^Mdn.aU-  S..  Iht  ?n  po:  \:Pj-  ,{r^\i>  ^<»/  *MU'?a^'f'?n^^vp 
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Terms  and  definitions 

A.  Acetate  -  A  c^car  plastic  fifm  which  has  no  drafting  surface 

B.  Burnisher  —  A  tcx>l  generaHy  used  to  rub  ftjn>.  letters,  or  symbols  onto  a 
drawing  to  assure  the  adherence  to  the  drafting  medium 

C.  G!oss  ™  A  surface  that  has  a  bright,  polished  finish 

D.  Matte  —  A  siightly  rough  finish  free  from  shine  or  highlights 

E.  Medium  (pL  Media)  —  A  niaterial  used  to  carry  intorrnation;  in  drafting, 
includes  various  papers  and  films  used  for  written  and  drafted  information 

F.  Myiar  —  Brand  n^^me  of  a  polyester  film  used  ar.  a  base  for  drawing  in  the 
drafting  industry 

G.  Opaque  —  Not  permitting  the  passage  of  Sight 

H.  Peeiable  film  istrippabie  or  unser^silized)  A  thin  film  witt)  a  tacky  surface 
that  will  adhere  to  another  drawing:  used  to  btock  out  areas  on  a  map  or 
drawing 

I  Planimeter  —  A  precision  instrun^en!  lised  to  fTu^^asurr  -ne  areas  of  any 
shape 

J.  Polyester  film  A  drawing  medium  that  is  matte  on  one  or  both  sides  for  a 
drafting  surface;  acf^epts  both  ifik  and  pcfuti!  and  conges  in  various  mii 
thicknesses 

K.  Reproducible  ™  An  original  drawmg  on  a  translucent  material  suitable  for 
diazo  reproduction 

L.  Scribing/engraving  instruments  -  Similar  to  mechanical  instruments 
except  that  the  drawing  points  are  cutters  or  metal  tips 

M.  Sensitized  material  ~  A  dlazo  product  used  in  the  reproduction  process  of 
maps  and  topos;  either  negative  or  positive  images  can  bo  placed  on  this 
film,  with  more  drafting  added  later  as  needed 

N.  Transfer  overlay  ~  A  master  sheet  of  letters  or  symbols  that  can  be  easHy 
transferred  to  a  drawing  by  rubbing  the  symbol  with  a  blunt  instrument  (bur- 
nisher)  onto  the  proper  place  on  the  drawing 

O.  Translucent  —  Admitting  and  diffusing  light  so  that  objects  beyond  cannot 
be  cleaily  distinguished:  partly  transpa  ent 
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P  Transparent  —  Transmitting  jjght  without  appreciable  scattering  so  that 
bodies  lying  laeyond  are  clearly  visible 

0.  Vellum  —  A  prepared  tracing  paper  that  has  the  quality  of  strength  and 
transparency  to  make  a  good  drawing  surface:  generally  used  with  pencil 
and  ink 

II.     Types  of  drafting  media  and  their  characteristics  (Handouts  #1  ~  #3) 

(NOTE:  The  media  listed  t)elow  can  t>e  obtained  from  different  vendors  in  roll  stock 
or  pre-cut  sheets,  plain  or  printed.) 

A.  Prepared  tracing  paper  (vellum)  —  100%  rag  translucent  paper  which 
accepts  pencil  and  Ink 

B.  Natural  tracing  paper  (flimsy/bumwad/yellow  trace)  —  Used  for  quick  notes 
or  changes  over  a  drawing 

C.  Tracing  and  drawing  polyester  films  —  May  be  sensitized  for  special  diazo 
reproduction  process  or  unsensitized  for  standard  work 

1 .     Are  available  with  single  or  double  matte  surfaces  which  accept  ink, 
pencil,  or  plastic  film  lead 

2-     Are  available  in  dii.erent  mil  thicknesses  (.002"  to  .007") 

(NOTE;  The  thicker  the  media,  the  more  dimensionally  stable-  the 
drawing  is.) 

3.  High  translucent  film  is  used  for  overlay  drafting. 

4.  Clear  uncoated  polyester  film  is  used  for  overlay  work  or  protective 
covers.  It  accepts  tape,  but  does  not  accept  ink. 

D.  Gridded  media  ~  Film  or  paper  printed  with  black  or  blue  90"  grids  with 
single  or  double  matte  i  urfaces 

E.  Scribe  coat  —  An  opaque-coated  polyester  film 

F.  Peel  coat  —  A  peelable  mm  used  for  color  separations  and  map  drafting 
Characteristics  of  scribing  (Transparency  1) 

A.  Is  used  for  close  tolerance  work 

B.  Is  usually  worked  over  a  Jlght  table 

C.  Lmes  are  created  by  using  a  scnbing  tool  to  incise  the  special  surface. 

D.  Corrections  are  done  by  using  a  conectlve  fluid,  crayon/pencil,  or  tape. 

E.  Lines  are  clean,  sharp,  and  of  a  uniform  width. 
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F.  Finished  drawing  Is  a  negative  for  contact  or  other  reproduction. 

G.  Produces  a  dimensionalty-stable  original 
Types  of  photographic  block-mit  products 

A.  DIock-out  fHm  —  A  light  safe,  polyester  film  coated  with  a  low  tack,  repose 
tionable  adhesive 

B.  Masking  film  (cut  and  strip)  ~  A  thin,  light  safe  film  coated  on  a  dear 
dimenslonally-stable  polyester  base  sheet  available  In  ruby  red  or  amber, 
,003  mil  or  .005  mil  thickness 

Peel  coat  —  Produces  a  peelable  negative  after  film  processing 

D.  Utho  blockout  tapes  —  Available  ir  widths  V32"to  1" 

E.  Opaqumg  pen  ~  Used  for  small  spots  for  instant  opaquing 
(NOTE:  This  is  wateiproof,  but  is  removable  with  alcohol.) 

Types  of  tottering        in  cfvH  drafting 

A,      Hand  lettering  m  pencil  or  ink  using  Gothic  or  Roman  styles 

(NOTE:  Gothic  style  fettering  is  used  on  engineering  maps,  and  Roman 
style  is  primarily  used  on  highly  finished  maps.) 

Ex'^mples: 


B,  Mechanical  lettering 
Example:    Leroy  lettering 

C,  Lettering  machines 

Examples:    Kroy  lettering,  VariTyper 

D,  Press-on  letters 

Examples:    Chartpak,  Lettraset,  Format 


Gothic 


Roman 
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VI.     Rules  fof  good  lettering 

A.  Use  lettering  aids  to  provide  guidelines  to  obtain  uniform  height  in  fettering. 

B.  Lettering  usually  varies  in  size  on  maps  in  direct  relation  to  the  importance 
of  the  itenn  to  be  lettered. 

C.  Lettering  size  should  bo  chosen  with  the  reduction  factor  for  final  reproduc- 
tion considered. 

D.  Lettering  should  be  placed  so  it  is  readable  from  the  bottom  and  the  right- 
hand  side  of  the  drawing.  (Transparency  2) 

E.  Attention  to  consistency  of  lettering  style  and  overall  spacing  is  important. 

F       Lettering  for  railroads,  roads,  and  waterways  on  maps  should  be  parallel 
and  close  to  the  symbol. 

VII.     Methods  of  map  registration  (Transparency  3) 

A.  Pin  registration 

1.  Pin  bar  —  Uses  a  metal  strip  with  projecting  pins  and  stable  polyes- 
ter film  properly  punched  on  one  edge  at  corresponding  spaces  to 
provide  precise  registration 

2.  Individual  pins  —  Uses  separate  pins  that  snap  into  attached  tabs 
that  provide  registration  to  multiple  sheets  for  overlay  drafting 

B,  Register  marks  —  Decals  or  hand-drawn  targets  that  line  up  on  a  base 
sheet  With  corresponding  marks  on  the  overlay 

VIIL     Repn^raphic  techniques  used  In  civil  drafting 

A.  Inking  —  Application  of  ink  on  a  drawing,  usuahy  executed  on  film  with 
technical  pens  or  ruling  pens. 

(NOTE:  There  are  many  types  of  inks  available  which  are  selected  for  differ- 
ent applications  based  on  their  characteristics  such  as  erasabllity  and  dry- 
ing time.  Refer  to  the  ink  manufacturers'  specifications  for  Information  on 
these  specific  characteristics.  Pen  sizes  range  from  6x0  to  14  and  are  avail- 
able in  steel,  jewel,  and  tungsten  tips.  Refer  to  MAVCC's  Basic  Drafting, 
Book  If  for  a  review  of  inking  techniques  and  the  Lse  and  care  of  technical 
pens.) 

B.  Taping     Can  be  used  in  place  of  ink  lines  for  faster  application  or  to  pro- 
vide a  pattern  or  color  line;  reproduces  well.  {Transparency  4) 

(NOTE:  Many  sizes  of  tapes  are  available  in  black  and  several  colors  with 
either  gloss  or  matte  surfaces.  Pattern  tapes  are  a'so  useful  where  repeti- 
tive patterns  are  needed.  Individual  firms  can  have  custom  order  tapes  to 
meet  their  special  requirements.  Tapes  do  not  have  a  long  shelf  life  for 
adhesion  to  the  original.) 
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C.  Pressure-sensitive  film  —  A  material  with  an  adhesive  backing  that  can  be 
applied  to  drawings  to  fill  in  a  section  with  color,  pattern,  or  applied  sym* 
tx>l(s).  (Transparency  5) 

D.  Typesetting  ~  Photographic  reproduction  of  text  information  at  any 
required  point  size  for  paste  p  on  a  final  map  or  for  manual  preparation. 

E.  Photographic  methods  ~  Techniques  used  during  the  photographic  repro- 
duction of  a  drawing  to  change  its  size  or  appearance. 

1.  Photographic  scnsening 

2,  Enlargement  and  reduction  {Transparency  6) 

F.  Xerographic  copying  pCeroxing)  —  Used  for  duplication  and  quick  reproduc- 
tions; enlargements,  reductions,  and  color  copies  are  also  possible. 

{NOTE:  Size  is  generally  limited  to  8V2  x  11  and  8%  x  14  although  other 
sizes  are  available  at  copying  centers,) 

G.  Diazo  reproduction  --  Produces  1:1  scale  bluellne,  blackline,  or  sepia  paper 
or  film  prints  from  reproducible  originals  (vellum  or  film);  relatively  Inexpen- 
sive but  quality  and  shelf  life  are  poor 

(NOTE:  Diazo  print  of  overlay  drafting  is  done  in  a  vacuum  frame.) 
Types  of  pressure-senslttv©  films 

A      Pattern  films 

Examples:  '^^^f/^-'Mi^'Tif- 

Rock 


Water 
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8.      Shading  f»!ms  ^screens) 

!'^9IS*  ^^^f^  "^^"y  different  values  with  intensities  ranging  from  10% 
to  70%  and  lines  from  27.5  to  85.  Screens  should  not  be  so  smali  that  they 
cover  the  tattering  on  the  drawing  or  map.) 


Examples: 


Line 
Screen 


42.5  Line 
Screen 


Symbol  sheets 
Exftmpies: 


40% 


50% 


1  + 
I 


E. 


Color  fHms 

{N;.vrt:  Tnos.^  .iro  available  in  many  colors  as  transparent  or  projectable.) 
i-u>tofn  iK;nshMs      CwAon^  ot^j»:foM  L,y  fjr;^,5  that  use  certain  symbols 


chortpak 
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Title  block  transfers  (standard  or  custom) 
Examples: 


SCAtt 

CneCKID  BY 

DRAWN  8Y 

DATE 

SiZf 

DRAWING  NO 

''''''  ^        C.  L  JONES  COMPANY 


. ...  i .  .  .- 


i 


r  ^ 


G.      Transfer  fiim 

{NOTE:  This  is  a  thin,  highly  transparent  film  with  a  sticky  bacK  to  adhere  to 
originals;  has  a  special  surface  that  can  t>e  drafted  on  with  ink.  pencil,  or 
typing.) 
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H.      Rubhe?  t^tainp  -  •  Used  for  inforninl.  temporaiy  information 


FIELD  INSPECTION 


1 


ROADWAY  PLANS 


B 

C 
0 


Rubber  Starppd 

Methods  used  to  color  maps 
A       Colored  pencils 

Feit  tip  markers  (fviagic  mafKcrs) 

Coiof  SHparalions:  photographic  pr.jcesses  in  the  printing  of  maps 
Color  Ifansier  films 

(NOTE:  Colors  should  be  used  along  with  map  symbols  for  identification  by 
individuais  who  are  color  blind.) 

XI,     Aejial  photography 

A.      Applications  of  aoria)  photography 

1.  Photo  interpretation  ~  The  analysis  of  aerial  photographs  for  the 
identification  and  measurement  of  surface  objects  and  features. 

2.  '^tefeo  compilation  ~  To  extract  precisely  located  feature  informa- 
tion from  aerial  photography. 

3.  Orthophotography  —  All  information  not  found  on  the  photo  are 
overprinted  onto  the  photo  (then  known  as  a  photomap). 

4.  Analytical  aerotriangulation  —  Producing  coordinates  of  photo  con- 
trol points  by  mathematical  procedures  rather  than  by  analog  meth- 
ods. 


■d. 


ERIC 


CE>  375 


B 


D. 
E. 


INFORMATION  SHEET 

Aeriai  photographs  with  ground  control  points  that  are  predetermined  loca- 
tions over  the  area  to  be  photographed. 

Aertal  photographs  overlap  each  other. 

1.  60^' 0  along  flight  lines 

2.  30".  P  overfap  between  adjacent  flights 

Direction  of  Flight  — i*- 

i 


Camera 

/ 

I 


I 


t 


^%  Overlap 


Stereoviewing  of  aeral  photographs  ~  The  projection  of  two  or  more  over- 
lapping images,  which  creates  a  3-dimensional  model 

Scale  of  the  aerial  photograph 

1.     Is  identified  prior  to  taking  photograph, 

Z     Factors  in  scale  selection: 

a.  Use 

b.  Size 

c.  Shape 

d.  Financial  resources 

Photo  nriosaic  ~  A  series  of  aerial  photographs  that  are  taken  along  a  given 
flight  line  combined  into  one  iarge  photograph;  constructed  by  matching 
images  that  appear  on  overlapping  photographs. 

(NOTE:  Because  of  the  distortion  found  around  the  edges  of  a  single  aerial 
photo,  tt  is  necessary  to  group  many  together  to  obtain  a  less  distorted 
view  of  an  area  of  land>) 
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JNFORMATfON  SHEET 

XII     Wettiods  of  drpwin^  reproduction 

A.  Diazo  prini      BtueJme  or  bkHrkilne  papor  or  tiln)  prints 

B.  Intorrnedtale  ^sepia  or  blnvk)  —  i  iUn  or  rapf>r  copy  thai  becomes  a  2nd  oria- 
jnnl  of  tho  copied  Uravvinu 

C.  Xerotiraphic  copvinq  (Xeroxing) 
D-       *hoto  engraving 

E.  Photo  offset  prmiitu; 
Xlfl.     Standard  sheet  iormat  for  a  set  of  civU  drawings 

A.  Cover  sheet  -   Kev  map 

B.  Afea  fiinp 

C.  Plan  aiHl  pr/»fi!^*s 
D-  Cross  sectiof)s 

E,  Construction  detajit:^ 

XIV  Components  of  a  map  layout  ih^h'^yfhjviu.v  /\ 
A.  Border 

C.  LcgpfuJ 

D.  Mf^rifjian  aFr<;\v 

E.  Titie  i^ic-K 
F  Notes 

XV  Steps  for  draftlncj  a  map  or  drawinq 

A.       Setrrt  rv^Krian]  ffii^r^  i  ^  J.>ap^r)  arui  si/f\ 

1.     Use  hrr,jvv  utK  !inf\s  (:,i/f:'  4  or  b  poro. 

I  rave  a  larpitr  t'>uf(Jef  at  left  of  sheet  to  aJiow  for  possible  future  bind 
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INFORMATION  SHEET 


C.  Rot  in  map  area  on  a  layout  sheet. 

1.  Determine  necessary  space  for  tne  plotting  and  drafting  of  the  map 
area, 

2.  Place  map  area  generally  to  the  left  of  center  of  ttie  sheet  leaving 
ampie  room  around  the  mapped  area  for  notes  and  dimensions. 

3.  Plot  control  points  and  traverse. 

4.  Plot  in  topographic  information  it  applicable. 

5.  Lay  in  additional  features. 

Examples:    Guttural  and  vegetation  symbols 

6.  lay  In  the  location  of  labeis  and  dimefisSons, 

D.  Place  the  title  block.  (Transparency  8) 

1,  Place  title  block  in  the  lower  right  hand  cof^ 
(NOTE:  Never  place  it  within  the  map  area.} 

2.  Title  will  include  as  it  applies: 


a. 

Type  of  map 

b. 

Name  of  property  or  projet  t 

c. 

Ov^ner  or  user 

d. 

Location  or  area 

e. 

Date  completed 

f. 

Scale 

g. 

Contour  interval 

h. 

Horizontal  and  vertical  datums 

i. 

Name  of  surveyor,  engineer,  or  architect  and  license  number 

where  applicable 

{NOTE:  Additional  data  may  be  required  on  special  purpose  maps.) 

3.  Lettering  should  be  simple  to  read. 

4.  Size  of  lettering  should  adjust  proportionally  with  the  importance  of 
the  information  In  the  title  block. 

5.  Symmetry  of  layout  around  a  centerlina  is  required. 
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INFORMATION  SHEET 


Locate  the  merfdian  arrow. 

(NOTE:  Refef  to  Unit  III,  "Standard  Symbols  and  Abbreviations.") 

1.  Generally  north  points  to  the  top  of  the  sheet. 

(NOTE:  The  meridian  arrow  should  reflect  the  position  of  north  usod 
in  the  mapped  area.^ 

2.  True,  grid,  and  magnetic  north  may  all  be  shown 

3.  Arrow  styles  vary. 

(NOTE:  Each  firm  or  engineer  may  have  a  style  preference.) 

4.  Generally  located  to  the  top  and  right  on  sheet, 

5.  Arrow  can  be  traced  from  a  sheet  of  standards  or  be  a  stick-up  from  a 
transfer  sheet. 

Place  the  legend. 

1.  Locate  it  where  it  best  balances  the  sheet, 

(NOTE;  If  several  map  areas  or  items  are  included  on  the  sheet, 
locate  the  legend  near  the  items  the  legend  applies  to.) 

2.  List  symbols  in  one  column  with  feature  names  in  the  column  next  to 
it. 

3.  Place  the  label  "legend"  centrally  over  the  columns  and  use  a  larger 
letter  size. 

Letter  m  the  notes. 

1.  Cover  special  features  pertaining  to  tt^e  individual  map. 

2.  Locate  in  a  prominent  place,  generally  to  the  left  or  above  the  title 
block. 

3.  May  be  hand  lettered,  mechanical  lettered  (Leroy),  or  typed  on  poly- 
ester adhesive-backed  rnaterial. 

Perform  final  inking. 

1.     Determine  line  weights  for  final  drawing. 

?..     Determine  type  of  lettenng. 

3.     Determine  size  of  lettering. 


INFORMATION  SHEET 
Common  mistakes  made  in  map  drafting 

A.  Not  checking  (scaling  distances  when  plotting  by  coordinates) 

B.  P!oHing  by  protractor 

C      Using  a  soft  pencil  or  one  with  a  blunt  point 

D.      Variation  in  dimensions  of  map  sheet  due  to  temperature  and  moisture 

SetecUng  an  inappropriate  scale  or  contour  inten^aJ  for  the  map 
F      Improperly  orienting  topographic  notes  in  field  or  office 

G.  Using  wrong  edge  of  engineer's  scale 

H.  Making  the  north  arrow  too  large,  complex*  or  black 

I.  Omitting  the  scale  or  necessary  notes 

J.      Failing  lo  balance  the  sheet  by  making  a  preliminary  sketch 
K.      Drafting  the  map  on  a  poor-quality  medium 
Types  of  ptanimeters  {Transparency  9) 

A.  Polar  planimeter  —  Has  a  fixed  or  adjustable  arm, 

1.  Fixed  arm  planimeter  —  Measures  areas  in  square  inches  (in^)  or 
square  centimeters  \cm\  then  multiplied  by  a  factor. 

2.  Adjustable  arm  planimeter  —  Can  be  set  to  a  variety  of  ratios  for 
direct  reading  from  the  dial. 

B.  Disc  planimeter 

1      Is  considered  more  precise  than  the  poJar  planimeter. 

2.     !s  recommended  tor  use  on  maps  or  charts  that  have  '  ^en  reduced 
to  a  small  scale. 

C.  Electronic  planimeter 

1.  Has  a  digital  readout  of  the  area  measured. 

2.  Minimt?e3  the  possibility  of  decimal  mistakes. 

3.  Can  be  instantly  set  on  2ero. 
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INFORMATION  SHEET 


XVffl.     Paris  of  a  polar  planimeter 


Map  Area 


Moves  in 

Clockwise 

Direction 


A. 

B. 

c. 


Tracer  ff)     A  molal  pvm\e(  or  dot  on  a  magnifying  giass, 

Pole  {P]  -  A  v.eiqhted.  fixed  point  used  to  hold  the  planimeter  in  place. 

Counter  box  (C) 

1.  Has  a  socket  into  which  pivot  (B)  and  the  end  of  the  polar  bar  (PB* 
rest. 

2.  Allows  the  two  arms  to  rotate  around  the  pole  (P). 

3.  Contains  a  dial  that  rotfs  forwards  and  backwards  as  the  pointer  fol- 
lows the  outline. 

4.  The  dial  registers  the  number  of  revolutions  to  the  nearr  .{  o.Ol  m  vo- 
lutions 

5.  The  vernier  scale  registers  the  nearest  0.001  revolution. 
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#  Using  Scribe  Coat 


Step  1  —  Transfer  manuscript  to  film  photographically  or 
lay  scribe  coat  over  manuscript  on  tight  table  for  tracing. 


Step  3  —  The  finished  scribed  drawing  serves  as  the 
negative  for  contact  printing  and/or  other  reproduction. 


TM1 
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Methods  of  Map  Registration 


0      0      0     0      0      0  0 


Pin  Bar 


1\ 


J 


Individual  Pins 


Examples  of  Pin  Registration 


0 


Examples  of  Register  Marks 


o 
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Taping  Tips  and  Techniques 


Curve  Line  Widths 

When  applying  the  narrow 
width  tapes  {^Im"  through 
3/32*),  hold  the  tape  down 
with  one  thumb  and  curve 
the  tape  carefully  with  your 
index  finger,  following  your 
pre-drawn  Hne. 


Mltering  Corners 

A.  To  miter  a  corner  that 
ensures  a  tight  well-fit- 
ting Joint,  overlap  tape 
at  corner  using  tape 
pen  if  possible  for  ease 
in  handling. 


Repositioning 

When  applying  tapes, 
adhere  looscJy  at  first  until 
exact  location  is  deter- 
mined. Once  burnished.  It  is 
difficult  to  reposition  tapes 
without  damaging  surface 
of  board. 


B.  Cut  off  excess  tape 
diagonally  from  out- 
side to  inside  corner. 
Press  firmly  to  cut 
through  both  layers  of 
tape.  Lift  tape  with  art 
knife  and  remove 
excess.  Reposition 
tape  and  burnish  for  a 
perfect  corner. 

Courtesy  oJ  Keuffel  and  Esser  Company. 
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Applying  Pressure-Sensitive  Rim 


I 


Step  1  —  Cut  a  section  slightly  larger  than  required. 
Slide  point  of  knife  under  film  and  lift  off  of  canying 
sheet. 


Percentages  of  Enlargement  or 

Reduction 


Scale  Change 

•percentage 

From 

^  ^  s —  — ■— 

To 

Enlaigement  (E)  ~  Reduction  (R) 

1"  «  20' 

1"  «  40' 
1"  =  50' 
1"  =  100' 
1"  s=  200' 

50%  R 
40%  R 
20%  R 
10%  R 

1"  =  40' 

r  «  20' 
r  =  50' 
1"  -  100' 
1"  =  200' 

200%  E 
80%  R 
40%  R 
20%  R 

1"  =  50' 

1-  ^  20' 
1"  s  40' 
1"  =  100' 

r  =  200' 

250%  E 
125%  E 
50%  R 
25%  R 

1"  =  1O0' 

1"  =  ^' 

1"  «  40' 
1"  s=  50' 

r  e  200' 

500%  E 
250%  E 
200%  E 
50%  R 

1"  ^  200' 

1"  =  20' 

r  40' 

1"  K  50' 

r  =  100' 

1000%  E  1 
500%  E 
4C»%  E 
^%  E 

•  Stated  In  %  of  original  size 

For  percentages  to  enlarge  or  reduce  scales  not  shown,  divide  the  desired  into  the  existing: 

-~  a  %  of  E  or  R 

Des.  Sc. 

For  percentages  to  enlarge  or  reduce  Inches  to  Inches: 

Enlarging  —  divide  smaller  number  Into  larger      ^    -  %  of  L 

Reducing  —  divide  larger  number  into  smaller  %  of R 

Lg.  NO.  = 
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Components  of  a  Map  Layout 


Mapped  Area 


Border 


 O 


North  Arrow  and 
Scale  Information 


Notes 


Legend 


Title  Block 


A 

•4 


TM7 


CD- 395 


Sample  Title  Blocks 


COLORADO  SCHOOL  OF  MINES 
CIVIL  ENGINEERING  DEPARTMENT 

TRANSIT  -  STADIA  SURVEY 

OF 

FILLMORE  FIELD 


^C^LE-  lin.  =  20ft. 
SURVEY  BY:  c.  EVANS 


DATE:5-8-86 
MAP  BY  -  KAS 


BeAjpe^  <$r  ASSOC 

zco' 

MAP  OF  MISSOURI 

SHOWING 

MAJOR  WATERWAYS 

AND  THEIR 

DRAINAGE  AREAS 

Mary  Powell 
June  1,  1966 


10 


Scale  of  Miles 
10  20  30 


AO 


50 


TM8 
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Types  of  Planimeters 


Polar  Planimeter 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 

HANDOUT  #1  -  EVALUATION  OF  DRAFTING  MEDIA 


Evaluation 

Type  of  Material 

Prepared 
Tr^cina  Paoer 

Natural 
TracinG  f^Dfir 

Office 

Tracing  and 

nniwinn  Pilm 

Transparency  ~  Visual 
or  Tracing 

Excellent 

a 

Good 

m 

• 

a 

Good 

Fair 

Transparency  ~  Actinic 
Or  neprouuciive 

txceiieni 

a 

Very  uoou 

m 

a 

Fdir 

# 

oirengm 

fcxceiient 

m 

a 

a 

very  uoud 

a 

Pdir 

1  ail 

trasaDiiuy 

Excel  lent 

m 

a 

a 

VtSiy  vmuu 

Good 

• 

Fair 

Permanence 

Excellent 

m 

a 

a 

Very  Good 

— — — ■  -  "■■  ■ 

Good 

Fair 

• 

Cost 

HJgh 

Medium 

a 

Low 

• 

• 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 


HANDOUT  #2  —  CHARACTERISTICS  OF  UNSENSITIZED  FItMS 


WE 

TNftKNESS 

SURF^CE/DESCRIPTIOH 

USES 

Uncoated 

.out) 

.0075- 

Clear 

For  overlays,  protective  covers,  type  stick  op, 
etc. 

Transparent 
for  ink 

.003- 
■tXS' 
.0075- 

Clear 

Accepts  Ink  or  airbrush  colors.  Excellent 
for  overlay  work. 

iyan^>andnt  for 
Pmcit  and  Ink 

.OOS" 
.0075- 

Matte  one  side 

For  original  layouts  —  for  accurate  drafting 
where  close  tolerances  are  required, 
sue*  as  body  layouts,  air  frame  structure 
destan.  toft  rmki^  htc. 

.005- 
.0075- 

Matte  both  sides 

mransparant 
Ali-Putpose 
Styfus 

.005- 

Matte  both  skies 

Has  stylus  acceptance  quality,  can  al^  be 
us^  with  pencil  and  ink.  For  lofting  and  auto 
industry  work  where  close  tolerances  are 
nested. 

C^>aquefor 
Pencil  and  ink 

.005- 
.0075- 

White-Matte  both  sides 

as  master  template  sheet  In  conjunc* 
tlon  with  a  photoelectric  eye  and  panto- 
graph ftw  autcmiatic  flame  cutting  of  plata 
For  the  same  ^net^i  purjK>sw  as  mountod 
drawing  pdf^,  and  as  a  base  for  cok)r 
oroots. 

Cartographic 

.004- 
.007- 

Matte  one  stt^ 

Fof  photogrammetric  compilations  and 
drafting  phases  of  map  repTxxluctlon.  Also 
for  use  on  automated  plotting  equipment 
and  coordlnatographs.  Superior 
Inklno  eunace. 

for  Ink 

,004- 

.007'* 

Matte  both  sides 

Plol-A-Grld 

.003^ 
-005- 

Ettack  90*  6x5''  Grid-Matte 
one  side 

Designed  for  use  by  the  mapping,  photp- 
graatimetry,  autofnotive.  and  aircraft 
Industries 

 — , 

.004* 

Black  90*  5x5*  Grid-Matte 
botheides 

White* 

Actinically  opaque,  translucent  on  light 
table.  For  accurate  scribe  masters  where 
duplicates  am  to  t>e  made.  Extensively  used 
for  all  mapping  purpOMs»  including  color 
separation.  Also        for  scribing 
business  forms. 

•Not  actinically  opaque  fw  certain 
rrorodu?tlo»i  methO(3te. 

Scribe  Coat 

.0(6^ 
.0075- 

.OIK*' 
.0075- 

Rust 

-0075* 

Oreen 

Scribe  Coat 
Type  S 

.005* 
.0075- 

Rust 

Requires  reduced  bribing  pressure.  Ideal 
for  seismk:  scrlt^ng/recordtng  devices, 
automatic  plotters,  and  manuaJ  scribing 
operations  when  nDaterlal  r«M  exposed  to 
heavy  dutv  use. 

-DOTS'* 

WhIteKJreen 

For  undlfr«nsk>nal  drafting,  and  for  use  on 
automatmi  plotters*  The  double  coating 
makes  scritwl  Image  stand  out  with 
excellent  contrast.  Uoht  tabfe  not  reaufmd. 

OutHne  Scrite 

.005" 
.0075- 

White/Rust 

Transparent 
Scrfbe 

.005- 
.0075* 

Red 

The  f^d  film  is  visually  transparent,  actinl* 
calty  opaqtie  and  Is  used  for  overly  scribing 
to  produce  mao  f^^tures  Plates* 

*>  '•^  r> 
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HANDOUT  #2 


TYPE 


Peel  Coat 


i  


BASE 
THICKNESS 


0075' 


-i  


005 


Out  n'  Slrip 


.005" 
.0075" 


4-- 


SU)4FAC£/&ESCRIPTIDH 


Deep  Oronge 


Red.Malte  uthef  siae 


Deep  Red/Clear  othe?  side 


USES 


For  color  separatJOn,  mapping,  heavy  iines  in 
prmted  circuits,  open  window  negatives. 
Actmicatly  opaque  Use  wit^  Wchromated 
..tPjjpld  resist^  e^^^ 

For  cucuH  layouts,  mtcio-circuil  mask 
design. 


Used  for  color  separating*  drop<)ui  masks, 
laying  screen  areas.a  nd  sllhouetling 
halftone^  and  certain  rnapolng  uses.  _ 


Information  Courtcsf  of  nevffel  and  Essar, 


(NOTE:  Films  are  avaHable  m  lengths  of  20  yards  or  50  yards  except  for  cartographic  ttim  which  is  available  only  in 
lOO-foot  lengths  The  standard  widths  on  most  fHms  are  36,  42.  and  48  inches  wtth  some  films  avallabfe  smaller  or 
larger  than  this.) 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 


HANDOUT  #3  —  CHARACTERISTICS  OF  SENSITIZED  FILMS 


PencH  &  Ink 
Surface 

SensitJ20d  tor 
HEU05 
Dry  DIazo 

Reproductior 


Scfibo  Surface 
Sensitized  for  ,0075" 
HELIOS  Dry  Dteo 
Reproduction 

Peel  Coat 
Sensltiied  for  { 
Riolographlc    j  .0075" 
Reproducttor  ' 


BASE 
THICKNESS 

005" 


5URFACE/0ESCRiPUON 


Black  Llne-Sensitt2^d 
glossy  side 


.005" 


Sepia  Lme-SensjttTed 
glossy  side 


Black  tme-Rust  Surface 


Daylight  Working] 
Contact 
Dark  Red 


fleproscfibe 
Sensifued  for 
Direct  Positive 


,0075" 


.>a    .  . 

jPholo^faphic  conlac!  rmuisjonj 
I       on  soft  Rust  Scribe. 
I        DayJight  Handling. 


USES 

Maka  2nd  ongi^nais  from  positive  drafts.  For 
accurate  reproductions  to  send  to  subcon- 
tractors. Use  as  direct  templates  for  check 
tng  pattern,  hoJe  placement,  etc.  Standard 
speed. 


Same  as  atK)ve,  except  Rapid  speed. 


Used  where  guidelines  image  )S  required  on 
scribe  surface,  m  nnapplng  operations. 


Used  to  make  open  window  negatives  for 
open  water  areas,  urban  areas,  woodland 
tints  where  scribed  or  photo  negative  origl- 
nal  is  used  as  outline  master.  Phr^to  sensitive 
acts  as  a  stenc*'  resist  for  chemicat  etching. 
Used  to  duplicate  existing  scribe  negatives 
or  produce  a  scrlt>e  negatfv  3  from  a  positive 
drawing.  Ideal  for  master  levisfon  work. 


Mormmon  Coyrt^sy  of  /fetiffe/  and  Esser. 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 


ASSIGNMENT  SHEET  #1  —  COMPLETE  A  TRACING  IN  INK 

OF  A  MAPPED  AREA 

Directions: 

1.  Using  the  layout  for  the  "Missile  Cc-nplex"  completed  in  Assignment  Sheet  #6,  Unit  IV, 
set  up  a  final  map  for  presentation. 

2.  Determine  final  sheet  size  for  map  to  be  drafted. 

3.  Complete  in  ink  on  film. 

(NOTE:  Determine  the  line  weights  with  your  instructor.) 

4.  Include  all  necessary  information; 

a.  Title  block  and  border 

b.  Legend 

c.  North  meridian 

d.  Graphic  scale 
Notes 

5.  Hand  letter  dimensions  in  ink. 

6.  Use  mechanical  lettering  or  press-on  letters  for  the  title  block  information. 

7.  Run  diazo  print. 
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MAP  DRAFTING  PROCEDURES 
UNJT  VI 

ASSIGNI^ENT  SHEET  #2  —  APPLY  TRANSFER  FILM 
AND  PRESS  ON  LETTERS 

Directions. 

1.  Use  "B"  size  polyester  film  (such  as  Mylar). 

2.  Trace  the  details  shown  below  and  on  the  next  page  in  ink  on  the  drafting  film. 

3.  Hand  letter  the  notes  and  dimensions. 

A.     Use  appliqje  transfer  film  for  the  material  symbols, 
5.     Use  presi  on  letters  for  the  titles. 


ASPHALT 


pema  coat 

UME  T^ATBO  SUBQfS/^DE  MATERIAL 

PRJMSz  COAT  6HALL  SS-/ 
ASPHALT  eMOL^/OAJ  9  PAPT 
WA7We:  TO  /  PAf^r  /i^PHAL-r 


DETAIL  OF  6^/2"  ASPHALT 
CONCRETE  PAVING 


erJc  'ihZ 
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ASSIGNMENT  SHEET  #2 


FIRE  HYDRANT 


ERIC 
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MAP  PLANNING  PROCEDURES 
UNIT  Vf 

ANSWERS  TO  ASSIGNMENT  SHEETS 


Asstgnmrnt  Sheet  #1  —  To  be  evakiatod  on  neatnrsK,  bal^mce  ot  the  tnnp.  <it)d  imo  aua^itv  to 
the  satisfactfon  of  the  mslfucior. 

Assignment  Sheet  #2      Evakiatx^d  Jo  the  satisfaction  of  the  instructor 


ERIC 


MAP  DRAFTING  PROCEDURES 
UNrT  VI 


JOB  SHEET  #1  -  REGISTER  A  MAP 


Ibots  and  mateiiais 

1.  Sheet  of  transfer  register  marks 

2.  Art  boards,  2 

3.  Clean  overlay  sheets  (acetate),  2 

4.  Art  knife 

5.  Burnistwr 

6.  Hole  puncher 

7.  Register  pins,  2 

Procedure  for  register  marks  methwi 

1.  remove  one  »«Q}ster  mark  from  transfer  sheet  using  art  knife. 

2.  Position  register  mark  on  your  art  tx>arci  anci  cover  with  overley  sheet.  (Figure  1) 


FIGURE  1 


3.    Remove  a  matching  register  mark  from  transfer  sheet. 


JOB  SHEET  #1 


4.     Position  second  register  mark  on  overlay  directly  over  first  register  mark.  Use 
great  care  to  assure  perfect  registration.  {Figure  2) 

(NOTE:  This  procedure  can  be  repeated  for  multiple  overlays.) 

FiGURE  2 


5.     Burnish  the  register  marks,  (Figure  3) 
?!GURE  3 


Procedure  for  pin  registration  method 
1.    Trim  a  piece  of  board  and  an  overlay  sheet  to  the  same  size. 
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JOB  SHEET  #1 


2.     Punch  two  holes  In  them  at  the  same  time.  (Figure  4) 
FIGURE  4 


3. 


Push  a  register  pin  through  each  of  the  holes  from  the  back  side  of  the  fcoarU. 
{Figure  5) 

FIGURE  5 
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JOB  SHEET  #1 

4.     Place  the  punched  overlay  on  the  pins.  (Fit^itre  6) 
FIGURE  6 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 


JOB  SHEET  #2  ~  USE  A  POLAR  PLANIMETER  TO 
DETERMINE  ACREAGE 

Materiat 

1.  Polar  planimeter 

2.  Map  arf»a  to  be  measured 

3.  Paper  and  pencil  for  recording  results 
Procedure 

1.  Set  planimeter  in  plac   Position  pole  outside  the  area  to  be  measujfxl.  Test  to 
see  If  the  tracer  arm  can  reach  all  around  the  area  to  be  measured. 

(NOTE:  If  area  is  too  large  for  one  swing  around  it,  establish  one  or  more  division 
lines.  Planimeter  each  part  and  aoj  them  together.) 

2.  Zero  up  the  dials  or  read  the  initial  reading  and  record. 
(NOTE:  Refer  to  the  manual  for  instructions  on  your  planimeter.) 

3.  Trace  around  area  to  be  measured  in  a  clockwise  direction. 

4.  Record  the  numt>er  on  the  dial. 

a.  Fixed  arm  planimeter.  If  length  on  tracer  arm  (AT)  is  set  without  the  ability 
to  adjust,  It  Is  usually  set  at  a  ratio  of  1:10. 

Example:   l^xl"  square  =  1.00  revolutions 

Therefore,  area  traced  =  Numtxer  jf  revolutions  x  10 

b.  For  planimeter  with  adjustable  u,m,  allow  for  different  settings. 

Example:    r  =  ?0  up  to  1  200' 

Set  for  a  linear  scale  means  1  square  Inch  =  400  square  feet. 

5.  If  using  a  fixed  arm  planimeter,  multiply  your  number  of  revo'utioni'  by  the  nujr  - 
ber  of  square  feet  (at  map  scale). 

Example:   If  map  scale  Is  1 "  =  50' ,  then  1  square  inch  on  map  «=  2500  sq.  ft. 
Number  of  sq.  ft,  x  numtser  of  revolutions  ss  Total  sq.  ft. 
2500  sq.  ft.  X  1  revolution  «  2500  sq.  ft. 

1  •  q 

,f 


JOB  SHEET  #2 


Divide  the  number  of  square  feet  \n  one  acre  (43,560  sq  ft  in  1  acre)  into  the  num- 
ber of  square  feet  of  the  area  t>elng  measured.  This  will  give  you  the  number  of 
acres  In  the  area  to  be  measured. 

Example:   2500  sq.  ft.    43,500  sq.  ft.  -  .057  acres 

For  greater  accuracy  of  results,  planimeter  each  area  three  times  and  average 
the  results. 
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MAP  DRAFTING  PROCEDURES 
UNIT  VI 


NAME 


TEST 


Match  the  terms  on  the  right  with  the  cor  crt  definitions. 
 e.      A  surface  that  has  a  bright,  polished  f jr:sh 


Brand  name  a  polyester  film  used  as  a 
base  for  drawfm^^  in  the  drafting  industry 


..c.  Admitting  and  dl'.lusing  light  so  that  objects 
beyond  cannot  be  cleany  distinguished; 
partly  transparrjnt 

_d.  A  Clear  plastic  film  which  has  no  drafting 
surface 

_e.  A  orawing  medium  that  is  matte  on  one  or 
both  sides  for  a  drafting  surface;  accepts 
both  ink  and  pencil  and  comes  In  various  mil 
thicknesses 

_f.  A  tool  generally  I'sed  to  rub  film,  letters,  or 
symbols  onto  a  drav.ing  to  assure  the  adher- 
ence to  the  drafting  medium 

_g.  A  materia)  used  to  cary  information;  !n 
drafting,  includes  various  papers  and  films 
used  for  written  and  drafted  Information 

..h.  An  original  drawing  on  a  translucent  mate- 
rial suitable  for  di^JJO  reproduction 

_i.  A  diazo  product  used  in  the  reproductic»i 
process  of  maps  and  topos;  either  negative 
or  positive  images  can  be  placed  on  this 
film.  With  more  drafting  added  later  as 
needed 

_}.  A  slightly  rough  finish  free  from  shi  ie  or 
highlights 

_k.      Not  permitting  the  passapa  of  light 

J.  A  thin  film  with  a  tacky  surface  that  will 
adhere  to  another  drawing;  used  to  blo'^k 
oul  '^reas  on  a  m*  p  or  drawing 

_m.  A  precision  instrument  used  to  measure 
plane  areas  of  any  shape 


1.  Acetate 

2.  Burnisher 

3.  Gloss 

4.  Matte 

5.  Medium 

6.  Mylar 

7.  Opaque 

8.  Peelable  film 

9.  Planlmeter 

10.  Polyester  film 

11.  Reproducible 

12.  Scribing/engraving 
instruments 

13.  Sensitized  material 
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14,  Transfer  overlay 
16.  Translucent 
16.  Trpisp^iicnt 
1/.  VeHum 


 n.      Transmitting  Ugh!  without  apprGCiat;le  scat- 

tering  so  that  bodies  lying  beyond  arc 
clearly  visible 

 o.      A  prepared  tracinp  paper  that  has  the  qua! 

Ity  of  strength  and  transparency  to 
good  drawing  surface;  oeneraliy  used  with 
pencil  and  fnk 

 ^p.      Similar  to  mechanical  instruments  except 

that  the  drawing  points  are  cutters  oi  metal 
tips 

 q.      A  master  sheet  of  letters  or  symbol?  that 

can  be  easily  transferred  to  a  drawing  by 
rubbing  the  tiymbo!  with  a  blunt  instrument 
onto  the  proper  place  on  the  drawing 

Match  tne  types  of  drafting  media  on  the  right  with  their  characteristics. 


 a.       WO^0  rag  tran.^iucf-nt  p^p^.^:  wtiK^h  accepts 

pencil  and  ink 

___b.  Used  for  quick  uotvv*  or  chu^igcs  over  a 
drawing 

 c.  May  be  sensiti.^^d  tor  special  diazo  repro- 
duction process  or  unsensitized  for  stand- 
ard  work;  arc  ovailablo  with  single  or  double 
matte  surfaces  which  accept  ink,  pencil,  or 
plastic  film  lead;  are  available  ?n  different 
mil  thicknesses  (.(X>2"to  W7*^ 

 d.      Film  or  paper  printed  with  black  or  blue  90^ 

grids  with  single  or  double  matte  surfaces 

 An  opaque-coated  polyester  film 

. — __f.  A  peelable  film  used  for  color  separations 
and  map  drafting 

Select  the  following  true  statements  concerning  characteristics  of  scribing  by  placing 
an  **X'*  in  the  appropriate  blanks. 


1.  Gridded  media 
2  Pee!  coat 

3.  Natural  tracing  paper 

4.  Prepared  tracing 
paper  (veHum) 

5.  Scribe  coat 

6.  Tracing  and  drawing 
polyester  films 


.a. 

.c» 
.d. 


Is  only  used  for  wide  tolerance  work. 
Is  usually  worked  over  a  light  table. 

Lines  are  created  by  using  a  technical  pen  to  *nclse  the  special  surface. 
Corrections  cannot  be  made  in  scribed  surface. 
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 e.      Lines  are  clean,  sharp,  and  ot  a  Uniterm  width. 

 ._f.       Finished  drawing  is  the  positive  image  for  reproduction. 


^  -  


Produces  a  dirnensionally-stable  original. 


4,     Match  types  of  photographic  block-out  products  on  the  fight  with  the  conect  character- 
istics. 


 a.      A  light  safe,  polyester  film  coated  with  a  low 

tack,  repositionable  adhesive 

 b,      A  thin,  light  safe  film  coated  on  a  clear 

dimensionaUy-stabfe  poSyestor  base  sheet 
available  in  ruby  red  or  amber;  .003  mi)  or 
.005  mil  thickness 

 c.       Produces  a  peelable  negative  after  film 

processing 


1 .  Block-out  film 

2.  Utho  blockout  tapes 

3.  Masking  film 

4.  Opaquing  pen 

5.  Peet  coat 


Available  in  widths  V^^^^'to  1 


Used  for  small  spots  for  instant  opaquing 


5.     List  three  typos  of  lettering  used  in  civil  rirafting. 


a. 
b. 


6     Complete  the  following  statentcnts  concerning  rules  for  good  lettering  by  filling  in  the 
blanks  with  the  correct  words. 


Use  lettering  aids  to  provide  guidelines  to  obtain  uniform 
tcrlng. 


In  let- 


b.  Lettering  usually  varies  in  size  on  maps  in  direct  relation  to  the 
of  the  item  to  be  lettered, 

c.  Lettering  should  be  placed  so  it  is  readable  from  the  bottom  and  the 
 -hand  side  of  the  drawing. 


d.      lettering  for  railroads,  roads,  and  waterways  on  maps  should      paralfei  and 
close  to  the    . 
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7.     Distinguish  between  the  methods  of  map  registration  by  placing  an  'X"  next  to  the 
description  of  register  marl^s. 


Decals  or  hand-drawn  targets  that  line  up  on  a  babc  sheet  with  cohgs- 
pondifig  marks  on  the  overlay 

Uses  a  metal  strip  with  projecting  pins  and  stable  polyester  ti!m  properly 
punched  on  one  edge  at  corresponding  spaces  to  provide  precise  registra- 
tion 


8.     Match  the  reprographic  techniques  on  the  right  with  the  correct  uses  in  civil  drafting. 


___„_a.  Application  of  ink  on  a  drawing,  usually  exe- 
cuted on  film  with  technical  pens  or  rulinq 
pens. 

 b.      Can  be  used  in  place  of  ink  lines  for  faster 

application  or  to  provide  a  pattern  or  color 
line;  reproduces  well. 

 c.      A  material  with  an  adhesive  backing  that 

can  be  applied  to  drawings  to  fill  in  a  sec- 
tion with  color,  pattern,  or  applied  symbol(s). 


Photographic  reproduction  of  text  informa- 
lion  at  any  required  point  size  for  paste  up 
on  a  final  map  or  for  manual  preparation. 

Techniques  used  during  the  photographic 
reproduction  of  a  drawing  to  change  its  size 
or  appearance. 


 J.  Used  for  duplication  and  quick  reproduc- 
tions; enlargements,  reductions,  and  color 
copies  are  also  possible. 

 g.      Produces  1:1  scale  blueline.  blackline,  or 

sepia  paoer  or  film  prints  from  reproducible 
origina'  relatively  inexpensive  but  quality 
and  shefT  life  are  poor. 

9.     List  four  types  of  pressure-sensitive  iUm. 


a. 
b. 
c. 
d. 


1.  Diazo  reproduction 

2.  Inking 

3.  Photographic  meth- 
ods 

4.  Pressure-sensitive 
film 

5.  Taping 

6.  Typesetting 

7.  Xerographic:  copying 
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10.     List  two  methods  used  for  coloring  maps. 

a.  

b.  


11.    Complete  the  foUowIng  statements  concerning  aerial  photography  by  selecting  the 
best  answer  and  placing  the  corresponding  number  in  the  blank  provided  for  each. 

 a.      All  of  the  following  are  applications  of  aerial  photography  EXCEPT; 


1)  Stereo  compilation 

2)  Orthographies 

3)  Orthophotography 

4)  Photo  interpretation 

_b.      Analytical  aerotriangulation  produces  coordinates  of  phoio  control  points 
by  procedures. 

1)  Mathematical 
?)  Analog 

3)  Tactile 

4)  Visual 

.c.      Aerial  photographs  overlap  each  other  along  flight  lines. 

1)  30% 

2)  40% 

3)  50% 

4)  60% 

d.      Stereoviewlng  of  aerial  photographs  creates  a  .-dimen- 
sional model. 

1)  1 
2*  2 

3)  3 

4)  4 

.e.      The  scale  of  the  aerial  photograph  is  identified   taking  the 

photograph. 

1)  Before 

2)  After 

f.       A  series  of  aerial  photographs  that  are  taken  along  a  given  flight  line  com- 
bined into  one  large  photograph  is  called  a  .„   

1)  Photo  co;iaQO 

?',  Photo  map 

3)  Photo  mosaic 

4)  Photo  arrangement 
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13. 


a.    _ 

b. 

c.    ^  ^ 

Arrange  in  order  the  i^tar ^Uajd  t^hvet  fornuit  for  ;i  st^l  of  civil  dravvinqs  by  plc'cino  the  cor- 
rect sequence  numbers  { 1T>)  in  the  appwptuMc  MariKS  ^      ^  ^  ^^^y  un. 

.   a.  Construction  details 

 t)  Notes 

 c.  Aw  a  map 

.  _  d.  Cover  sheet     key  n^ap 

.  —  c.  Cross  sections 

 1.  Pian  and  ^.rctHe*^ 


14.     Labri  the-  components  of  the  fo!to'^ir*u  map  iayouL 


7 
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15.  Arrange  in  order  the  followmg  steps  for  drafting  a  map  or  drawmg  hy  placing  the  correct 
sequence  numbers  (1-8)  in  the  appropriate  blanks 

 a.  Lay  in  the  border. 

 b.  Locate  the  meridian  arrow. 

 c.  Place  the  title  block. 

 d.  Letter  in  the  notes. 

 e.  Plot  in  map  area  on  a  layout  sheet. 

 f.  Place  the  legend. 

 g.  Select  sheet  medium  ilm  or  paper)  and  s'^e. 

 b.  Perform  final  inking. 

16.  List  six  common  mistakes  made  in  map  drafting. 

a.    


b. 

c. 
d. 
e. 

f. 


17.     Distinguish  between  the  types  of  planlrneters  by  placing  the  following  letters  next  to 
the  correct  descriptions: 

"D"  —  Disc  planimeter 
"E"  —  Electronic  planimeter 
"P"  —  Polar  planimeter 

 a.      Fixed  arm  type  measures  areas  in  square  inches  or  square  centimeters, 

then  multiplied  by  a  factor. 

 b.      Is  recommended  for  use  on  maps  or  charts  that  have  been  reduced  to  a 

small  scale. 

.  „c.      Has  a  digital  readout  of  the  area  measured. 

 d.      Is  considered  more  precise  th/Tn  ttie  polar  plafifmeter, 

 e.      Adjustable  arm  t»  pe  can  be  set  ♦c  ^  varit'ty  of  faliOG  for  direct  rer.ding  from 

the  dial. 

 f.       Minimizes  the  possibility  of  dt;cinia!  mi.stakcs. 
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(NOTE:  U  tnt;  ii>iiuiV'  -v.     '/  r^:.  .  i:?<:,hod  ptioi  to  the  test,  ask  your 

instruclar  wht-n  thi:\    '•v  .u..;,  ,     ...^-^  -  - 

19,  CcnupU     .3  iKiJ  I  '  .        '     ■  ,        ;  :  --.^i^^  ^.^^t  Sht^et  #1) 

20.  Apply  nrirr,?**^      r.  ,1      :  ■  V  .     ....        ./    ■    ,:;-.r'^^'t  Sni'.-I  ^3> 
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MftP  DRAFTING  PROCEDURES 
UNIT  VI 


ANSWERS  TO  TEST 


a.  3  p.       5  m  9 

b.  6  h        11  n.  16 

c.  if>  I  o.  17 

Ci.  1  |,         4  p.  12 

c.  10  K.       7  q.  14 

f.  2  i.  8 

a.  4 

b.  3 
r,  6 
Ki.  1 

f.  2 

b.e.Q 


1 


a. 

b.  3 

c,  b 
li.  2 
e.  4 

a  Hynd  lettering  in  penci!  or  ink  using  Gothic  or  Rc-fnan  styles 

b  Mechaiiicai  ietlering 

c.  Lettering  machines 
ri.  PrpsG-on  letters 

a.  Heigh! 

b.  importance 
c  Right 

d.  Symboi 


a  ? 

b.  b 

C,  4 

d.  6 

e.  ?• 

v..  I 


Any  four  of  the  foficnving: 

a.  Pattern  fiims 

b.  ShaiJitKj  U\mv.  iscreeni.1 
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ANSWERS  TO  TEST 


\l        Ci*iluf  fihns 

10       Any  two      thf'  ft>!k>U'inu: 

b        Foil  tip  markors  iMaqic  •  .w>.#-r»^> 

Color  sopara1u>ri^.  pfn>t<iv;f,-ip?ur  ;:^T<,:.rf^;.Nv'>  ;n  !he  pfint?nn  (,»f  map^^' 


1 1 


h 


1 


'4 
1 


1?      Anv  tfvee     the  fulIowHu^, 

a.       Dia:'0  prmt      BIu^'^Ih!*--  iv  :.>:nrK*wir'  i-.ip.^M  or  tMin  pr*!-)!!^ 

r       Xeroipaphtc  «:<*jpvm?^u 
d        Photo  eniua^^^-Kl 


p. 


P 


J  St 
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ANSWERS  TO  TEST 

c.  Using  a  soft  pcnoi  or  one  with  a  blun<  point 

ii.  Variaiion  in  diniensions  of  map  sheet  due  fo  temperature  .ind  moisturo 

e.  Selecting  an  inappropriate  scale  or  contour  inten^al  foi  the  nivjp 

t.  Improperly  orienting  topographic  notes  in  field  or  office 

g.  Using  wrong  edge  of  engineer's  scale 

h  Making  the  north  arrow  too  !r,rge.  complex,  or  black 

i.  Omitting  the  scale  or  necessary  notes 

j.  Failing  to  balance  the  sheet  by  making  a  preliminary  sketch 

k.  Drafting  the  map  on  a  poor-quality  medium 

17.  a.  P 

b.  D 

c.  E 

d.  D  or  E 

e.  P 

f.  E 

18.  a.  Pole 
b-  Tracer 

c.  Counter  box 

19.-20.     Evaluated  to  the  satisfaction  of  the  instructor. 

2\     Performance  skills  evaluated  to  the  satisfaction  of  ihe  ii^structor 


• 


ERIC 


PLATS  AND  SUBDIVISIONS 
UNIT  VII 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  plan  a  preliminary  subdivision 
map,  complete  a  final  plat  map,  and  layout  a  plat  from  a  legal  description  and  field  notes. 
Competencies  v/ill  t>e  demonstrated  by  correctly  completing  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to; 

1.  Match  terms  related  to  plats  and  subdivisions  with  the  correct  definitions. 

2.  Defme  subdivision  planning. 

3.  Select  from  a  list  the  official  agents  who  may  regulate  subdivision  planning. 

4.  List  duties  that  may  be  performed  by  regulatory  agents  for  the  subdivision  of  land. 

5.  Arrange  in  order  the  steps  In  planning  a  subdivisi  on, 

6.  Complete  statements  concerning  the  final  recordation  of  a  subdivision  plat  map, 

7.  Select  individuals  who  certify  and  approve  the  final  plat  map, 

8.  Complete  statements  concerning  legal  descriptions, 

9.  List  guidelines  for  drafting  a  plat. 

10-  List  methods  for  laying  out  and  developing  a  map, 

11.  layout  a  boundary  survey  from  a  legal  description.  ^Assignment  Sheet  #1} 

4i>2 
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OBJECTIVE  SHEET 

12.  Reduce  field  notes  and  plot  a  simple  boundary  survey.  (Assignment  Sheet  #2) 

13.  Develop  from  field  notes  the  plat  map  for  a  nine  lot  subdivision.  (Assignment 
Sheet  #3) 

14.  Redraw  to  scale  a  complete  final  plat  of  a  36  lot  subdivision.  (Assignment  Sheet 
#4) 

15.  Research  ♦♦^e  plat  information  for  your  property  or  a  property  In  your  area.  (Assign- 
ment Sheet  #5) 


•?  ^  3 

ERIC 


PLATS  AND  SUBDIVISIONS 
UMIT  VII 

SUGGESTED  ACTtVITfES 

Uhc  '  tnfufuuitiufi  proviiird  iO  this  unii  tU3C^uri. 

(NOTt*  This  activity  should  bo  cofnpUlcU  pn«n  io  \ho  UwvhnH}  of  t!vs  urul  i 

B.  Make  transparenctOF>  Uom  ihv  nansjKMrn  :v  u^avJrfs  tncUnied  w^th  if^!t>  unit 

C.  Provide  studnn1*>  with  ohtectivo  r-fUH?t 

D.  DibCusN  umx  and  sp^  cifur  r^t-^jt'Ct^vos 

E       Prpvuje  t=»tUiJrnts  v^.'ith  tnfortnrition  and  assi.;:nPK^!ii  ^iu^^ts 
R       Dfscuns  information  [iml  ast^iynmrnt  ^iherts. 

iNOTfc:  Unu  ihe  transpariMu;ir?.  to  on^Uinop  the  ifitrnrrwipoii  t»s  n<^*-df.'U  ) 

?      Invito  yoi;f  vUy  t*TU] aK  J;.  ,\.:ir  c  I'.v^s. 

Mu(.'t  Hici^vuiiiaHy  i\atti  luucit^f^ts      tvaluaU-  U'^^*?  prov|rr-ss  1}if(uK|t)  tf^ib  unit  ot 

H  Giv<^  lost 
1  Evafuato 
J,       Rf -teach  »t  fun  ^'!^^;af  y 


COSSfTENTS  OF  THIS  UNIT 
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PLATS  AND  SUBD^VISfOMS 
UfSfIT  Vli 


INFORMATION  SHEET 


Tarms  and  definitiDn;2i 

A,  Bench  mark  —  A  relatively  permanent  materia)  object,  natural  or  artificial, 
bearing  a  marked  point  whose?  olovation  above  or  be^ow  an  adopted  datum 
IS  known 

B.  Cadastral  survey  ~  A  iiurvey  which  create>s,  marks,  defines,  retraces,  or 
reestablishes  the  boundaries  and  subdivisionB  of  the  land 

C  Corner  —  A  point  on  the  surface  of  the  eartf).  determined  Dy  the  surveying 
process,  which  defines  an  extremity  on  a  bounriary  of  pubiic  lands 

D-  Corner  description  —  The  specific  data  (both  old  and  new)  about  a  corner 
monument  and  its  accessoiies,  which  include  marks,  positions,  and  physi^ 
cal  characteristics 

Cul-de-sac  —  A  dead-end  street  wf uch  widens  suff icientty  at  the  end  to  per- 
mit an  automobile  to  make  a  iJ"  turn 

R  Datum  line  —  In  ordinary  survey  usage,  a  defined  re?terancc  line  for  survey 
measurement 

G.  Easement  —  An  interest  or  right  m  land  owned  by  another  that  entitles  its 
holder  to  a  specific  limited  use,  sucfi  as  layino  a  sewer,  crossing  over  prop- 
erty, or  putting  up  power  lines 

H.  Grade  plan  —  A  plan  containing  onginai  ground  contours  over  which  con- 
tours of  the  highway,  subdivision,  or  other  embankment  or  excavation  to  be 
completed  are  superimposed  on  and  connected  with  the  original  ground 
contours  at  the  edge  of  construction  limiiH 

I.  Legal  description  —  A  written  statemen?  recognized  l)y  law  as  to  the  defi- 
nite  {ocation  of  a  tract  of  land  by  referonce  to  a  survey,  recorded  map*  or 
adjoining  property 

J-  Monument  —  A  physicai  structure,  such  as  an  ir:  n  post,  marked  stone,  or 
tree  In  place,  which  marks  the  location  of  a  con  point  established  by  a 
cadastral  survey 

K.  Planning  commission  —  Either  a  citi^or)  committee  appointed  by  tfie  chief 
executive  or  legislative  body  to  review  subdivision  plans,  or  a  full-  or  part- 
time  staff  of  professional  planners-  htred  to  carry  oul  continued  planning 
activities,  review  sutxlivislon  plans,  conduct  studies,  etc. 

L  Plat*  subdivision  —  A  map  o?  a  subdivision  of  land  usually  prepared  in 
accordance  with  state  plat  statutes  or  local  subdivision  regulations  or  both 
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M.  Plat,  use  ™  The  component  of  the  new  status  reconds,  a  copy  of  the  master 
title  piat  which  shows  in  addition  to  survey,  ownership,  and  rest  ictive  data, 
leases,  licenses,  and  permits  currently  effective 

N.  Platting  —  The  process  of  preparing  a  plat  of  subdivision  according  to  state 
and  toc^.!  ordinances 

O.      Plot  ™  To  place  survey  data  upon  a  map  or  plat 

(NOTE:  In  the  past,  no  cfearty  defined  difference  existed  between  plat  and 
plot.  It  is  recommended  to  use  plat  for  graphic  representation  of  the  survey 
and  plot  for  the  cartographic  operations  involved  in  the  construction  of  a 
map  or  plat.) 

P.  Subdivision  plat  book  —  A  public  record  showing  the  location,  size,  and 
name  of  owners  of  various  recorded  ptats  in  the  municipality  or  county 

If.     Subdivision  piannsiig  —  The  process  of  dividing  urban  land  into  orderly,  accurately 
surveyed  parcels 

ili.     Official  agents  who  may  regulate  the  subdivision  of  iand 

A.  City  and  county  pJanniny  commission 

B.  City  council 

C.  County  commissioners 

IV.     Duties  that  may  be  performed  by  regulatory  agents  tor  the  subdivision  of  land 

A.  Draw  up  zoning  and  building  regulations 

B.  Establish  rules  for  building  height  limits,  parking  facilities,  and  rtghtnof-way 
setback  lines 

C.  Establish  specifications  for  improvements  on: 


1. 

Sewers 

2. 

Water  lines 

3. 

Sidewalks 

4. 

Curbs 

5. 

Gutters 

6. 

Street  paving 
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D.  Grant  permits  for  sale  of  new  subdivision  lots 

E.  Establish  utility  regulations 

Steps  in  pianning  a  subdivision  (Transparencies  1  and  2) 

<NOTE:  The  steps  in  planning  a  subdivision  wiM  vary  from  locale  to  locale.  Consult 
the  specific  procedures  used  in  your  an3a.> 

A.  Planning  office  and  city  engineer  are  consultp'^  or  goverr^lng  rules  and  reg- 
ulations of  the  local  planning  agencies  specifying  the  following: 

1 .  Frontage  and  depth  of  lots 

2.  Minimum  and  meiximum  length  of  blocks 

3.  Street  widths 

4.  Maximum  street  gradients 

5.  Minimum  street  gradients 

6.  Allowable  direction  of  lot  lines  in  respect  to  the  streets 

7.  Design  consideration  of  residential  subdivisions 

8.  Width  of  right-of-ways  for  city  streets 

9.  Width  of  alleys 

10.     Minimum  required  clearance  from  residential  buildings  to  property 
lines 

B.  A  small  scale  location  map  »s  developed  to  sh-jw  the  relation  of  the  subdivi- 
sion to  the  surrounding  properties. 

C.  A  tentative  plan  is  developed  to  show  the  following: 

t.     Outline  of  property 

2.  Proposed  title  of  the  subdivision 

(NOTE:  This  should  be  checked  with  the  planning  office  to  ensure  it 
Is  not  already  in  use ) 

3.  Drawn  to  a  scale  of  1"  =  200'  or  larger 

(NOTE:  This  is  often  drawn  to  the  same  scale  as  the  final  plat  map, 
but  not  aiways.) 


^  1 
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4.  Topographic  features  of  existing  conditions 

5.  Owners  and  surveyor's  name 

6.  Recorded  titles  of  adjoininQ  tracts 

7.  Proposed  layout  of  lots,  streets,  alleys,  walkways,  parks,  and  any 
special  features 

8.  All  existing  easements  for  a  pipeline,  power  line,  etc. 

9.  Legal  description  of  iand  (usually  only  in  caption  form) 

10.     The  followins  items  will  either  have  documentary  references  or  an 
explanation  of  their  status: 


a. 

Water 

b. 

Sewer 

c. 

F  ^d  and  drainage  conditions 

d. 

Street  improvements 

e. 

School  facilities 

f. 

Parks  and  recreation 

a- 

Power  and  street  lights 

n. 

Gas 

i. 

Fire  protection 

i- 

Hospitals 

k. 

Transportation 

1. 

Access  to  highways 

D.  The  tentative  map  is  presented  for  review  to  the  clerk  of  the  advisory 
agency  such  as  the  planning  commission. 

E.  After  the  tentative  plan  is  approved  and  ah  changes  are  nr^ade,  a  final  subdi- 
vision plat  is  drawn  up,  and  then  has  to  receive  final  approval  from  the 
appropriate  governing  agency. 
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The  final  recordation  of  a  subdivision  plat 

A.  The  final  plat  is  considered  a  fegaj  working  document  and  will  be  on  file  at 
the  county  courthouse. 

B.  It  Is  drawn  at  a  scale  of  1 "  =  100'  or  larger. 

C.  Listed  are  some  of  the  requirements  for  a  final  plat.  (Transparencies  3  and  4) 

(NOTE:  Requirements  for  the  final  plat  may  vary  in  your  locale.  Check  with 
the  local  governing  agency  for  the  requirements  in  your  area.) 

1.  Legal  description  of  the  property 

2.  Property  lines,  dimensions,  and  bearings 

3.  Direction  of  north 

4.  All  roads,  existing  and  proposed 

5.  Driveways,  patio  slabs,  parking  areas,  and  walkways 

6.  Proposed  and  existing  structures 

7.  Location  of  well  and/or  water  service  line,  location  of  wells  on  adja- 
cent properties 

8.  Location  of  proposed  gas  and  power  lines 

9.  Location  of  septic  tank,  drainfield,  drainfield  replacement  area,  and/ 
or  sewer 

10.     Dimensions  and  spacing  of  soil  absorption  field  or  leach  lines,  if 
used 

n.     Location  of  soil  test  holes,  if  used 

12.  Proposed  location  of  rain  drains,  footing  drains,  and  method  o."  dis- 
posal 

13.  Ground  elevation  at  lot  corners,  and  street  elevation  at  driveway  cen- 
terline 

14.  Slope  of  ground 

15.  Proposed  elevations  of  main  floor,  garage  floor,  and  basement  or 
crawl  space 

16.  Proposed  setback  from  all  property  lines 
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17.  UtHity  and  drainage  easements 

18.  Natural  drainage  channels 

19.  Totai  acreage 

20.  Drawifig  scaie 

21.  Necessary  signatures  of  certification 
D.      Title  sheet  will  include:  (Transparency  5) 

1  Ceftificatton  signatures 

2.  Caption  type  desciiption 

3.  Basis  of  bearing 

4.  Monument  note 

5.  Bench  mark,  if  required 

6.  Legend,  it  required 

7.  Omission  of  certain  signature,  if  applicable 

8.  Index  map  of  subsequent  sheets,  if  many 

9.  North  an^ow  and  scale 

10.  Soil  test  report,  if  reqiiired 

11.  Any  special  notes 

E       The  final  plat  nr.ay  include 

1.  Grading  plan 

2.  Plan  and  profiles  for  utilities 

3.  Plan  and  profile  for  street  improvements 

F.      Accuracy  of  boundary  closure  varies  based  on  value  of  land  according  to 
state  law. 

indivlduais  who  certify  arwl  approve  a  final  plat  map  (Transparency  5) 

A.  Private  engineer  or  surveyor 

B.  Public  engineer  or  surveyor 

C.  Financial  institution     mortgage  release 
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D-      Title  company  —  title  opinion 

E.  Owner 

F.  Cily  agent 

6.      Utility  companies 
H.      Clerk  and  recorder 

Characieristlcs  of  legal  descriptions  {Transparencies  6  and  7) 

A.  Are  written  cjescriptlons  describing  the  relationship  of  a  parcol  of  land  to 
the  surrounding  surveys 

B.  A  complete  description  will  begin  with  the  smallest  division  and  progress  to 
the  largest, 

C.  A  complete  description  can  Include  all  three  types  of  land  descriptions: 
(Transparency  7) 

1.  Public  land  sectional  system  to  identify  the  point  of  beginning. 

2.  Metes  and  bounds  to  describe  the  boundary  lines. 

3.  Lot  and  block  description  can  be  used  as  an  alternate  desc-iplion. 
Guidelines  for  drafting  a  piat 

A.  A  datum  line  must  be  established  and  elevations  shown  (these  elevations 
are  taken  from  a  benchmark) 

B.  Use  symbols  to  represent  iakey.  ponds,  rivers,  etc. 

C.  Indicate  the  compass  orientation  of  the  lot 

D.  Show  lot  corners  by  small  circles 

E.  Show  property  lines 

F.  Show  corner  elevations  above  the  datum 

G.  Show  changes  in  contours  by  dashed  or  dotted  lines 

H.  Show  new  grade  <N.G.)  and  'Inal  grade  (F.G.) 

}.       Show  dimensionc  from  property  lines  to  utility  lines 

J.      Show  any  easements  (these  may  be  determined  by  building  codes) 


.1  1 
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K.      Show  all  encfoachments  to  the  property 

L.      Indicate  owner  and  legal  dcscnption 

M.      Show  lot  ntwber  and  addition  where  it  is  located 

N.      LatK?)  utility  lines 

O.      Show  scale 

^NOTE:  Usually  a  civil  enginee.'s  scale  is  used  ^ 
X,     Three  methods  for  laying  out  and  developing  a  map 

A.  Plotting  the  boundary  from      legal  description 

B.  Plotting  by  coordinates 

C.  Plotting  by  latitudes  and  departures 


1 


ERIC 


Typical  Preliminary  Plat  Guidelines 


Any  preliminary  plal  submitted  for  subdivision  approval  shall  be  drawn  to  a  scale  of  no 
less  than  one  inch  equals  one  hundred  feet,  but  of  a  sufficient  scale  to  be  clearly  legible, 
including  streets  and  lots  adjacent  to  the  subdivision* 

The  proposed  name  of  the  subdivision. 

Location  and  bound^^nes  of  the  subdivision,  names  of  all  abutting  subdivisions  with  lines 
indicating  abutting  lots,  or  if  the  abutting  land  is  unplatted,  a  notation  to  that  effect,  and 
names  of  all  abutting  streets. 

Contours  at  two  foot  intmals  if  the  slope  is  less  than  ten  percent  and  five  feet  where  the 
slope  is  greater  than  ten  percent- 

Date  of  preparation,  scale,  and  north  sign  {designated  as  true  north). 

A  vicinity  map  showing  at  least  three  blocks  on  aU  sides  of  the  propel  subdivision, 
which  may  be  of  a  different  scale  than  the  plat. 

Location  of  structures  and  trees  of  five  inch  caliper  or  more  on  the  property  and  approxi- 
mate ligation  of  structures  ofT  the  property  within  ten  feet  of  the  property  line. 

Name,  address*  and  telephone  number  of  the  licensed  surveyor,  licensed  engineer,  or 
designer  of  the  plat. 

Name,  address,  and  telephone  number  of  owner  and  verification  of  ownership  of  the 
property  and  current  title  information  by  either  a  preliminary  title  report  or  an  attorney 
memorandum  based  upon  an  abstract  of  title,  current  as  of  the  date  of  the  submittal. 

Total  acreage. 

Location  and  dimensions  of  all  proposed  public  improvements,  easements,  drainage 
areas,  irrigation  ditches  and  laterals,  and  other  significant  features  within  or  adjacent  to 
the  property* 

Location  and  dimensions  of  all  proposed  public  improvements,  public  casements,  lot 
lines,  and  parks  and  other  areas  to  be  reserved  or  dedicated  for  public  use. 

Geological  stability  information  upon  i^uest  of  the  City  Manager  if  the  manager  deter- 
mines or  the  subdivider  has  any  reason  to  believe  that  building  or  other  problems  may 
arise  from  construction  in  the  area  proposed  for  development. 
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(Continued) 

Zoning  on  and  adjacent  to  the  property. 

Designation  of  areas  subject  to  the  one-hundred  year  f  IocmI  and  the  estimated  flow  rati 
used  in  determining  that  designation. 

The  number  of  lots  and  each  lot  .size. 

Proposed  use  of  each  lot. 

Proposed  ownership  and      of  outlets. 

The  location  and  size  of  existing  utilities  within  or  adjacent  lo  the  proj^ty  including 
wHhout  limitation,  water,  sewer,  storm  sewer??  and  drainage  facilities,  fire  hydrants 
within  three  himdred  fifty  feci  of  the  property,  electricity,  and  gas,  which  shall  be  placed 
on  separate  engineering  drawings. 

A  master  utility  plan  showing  proposed  plans  for  private  and  public  utility  systems 
including  water,  sewer,  electric,  gas,  drainage,  telephone,  telecommunications,  and  any 
other  services  that  will  supply  the  property 

Names  and  addresses  of  aH  tenants  of  the  property  and  all  owners  of  property  abutting 
the  property. 

Identification  of  the  public  improvements,  easements,  parks,  other  public  facilities 
shown  on  the  plat  and  a  dedication  thereof  to  the  public  use,  and  areas  reserved  for 
future  public  acquisition. 


■lie, 
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Typical  Final  Plat  Check  List 

LJ  A  map  of  the  plai  drawn  at  a  scale  of  no      than  one  inch  equals  one  hundred  feet  (and 

of  a  sufficient  scale  to  be  clearly  legible)  with  the  use  of  permanent  lincN  in  ink  and  whoKC 
outer  dimensions  of  the  map  at  24''  x  36"  on  a  reproducible  polyesccr  l  ilnj  Unaps  of  two 
or  more  shixXs  shall  be  referenced  io  an  index  map  placed  ou  the  first  sheeU. 

LI  A  one  inch  equals  one  hundred  feet  reductMni  of  the  pkii. 

n  The  title  under  which  the  subdivision  is  to  be  recorded. 

n  Accurate  dimension!^  for  all  lines,  angles,  and  curves  used  to  describe  boundaries,  public 

improvements,  easements,  areas  to  be  reserved  for  publiw  use,  and  other  important  fea- 
lures.  (All  curves  shall  be  circular  arcs  and  shall  be  defined  by  the  radius,  central  angle, 
tangent*  arc,  and  chord  distances.  AU  dimensions,  both  linear  and  angular,  are  to  be 
determined  by  an  accurate  control  survey  in  the  field  that  must  balance  and  close  within  a 
limil  t)f  one  in  ten  thousamd.  No  final  plai  shoeing  plus  or  minus  dimensions  will  be 
approved. 

L^I  Names  of  iUI  abutting  subdiv  isions,  or  if  the  abuninu  land  is  unpiaticd,  a  notafion  n>  that 

efiect- 

r  n 

I — i  An  identification  system  for  all  lots,  blocks,  and  names  lor  saeets. 

r  ] 

L.J  An  identdication  oi  Ine  public  imptmemenis,  eascmems,  paiks,  oihw  public  facilities 

shown  on  the  plac  and  a  dedication  ihereof  to  ihe  public  use,  and  areas  reserved  for 
future  public  acquisilion. 


L.  i  I  he  total  acrea?i!C  and  surveyed  descrjpti^'U  nt  the  area. 


I  1  I  he  number  of  luis  and  si/e  of  each 

!  Proposed  ownership  and  use  of  outk^ts. 

L  J  A  designation  oi  areas  subjecl  to  the  onc-hundrcd  year  JiiMul,  the  estimated  flow  rate 

used  in  dciermining  that  desij^natitni,  and  a  siaternent  that  such  dcsi|!nalion  is  subjeci  to 
clmngc, 

A  description  of  all  mommienis,  biMh  iouiKl  and  set,  that  jnark  the  boundaries  of  the 
property,  and  a  dch^^ription  of  all  control  monuments  used  in  conducting  the  survey. 

U  A  siatement  by  the  land  surveyor  that  the  survey  was  performed  in  acciuUancc  with  state 

law. 

f  i  A  stawwetU  by  the  1:uk1  stirwyor  explaining  how  brarmp^,  U  *!H*d,  were  determined. 

O  The  signature  and  seal  of  the  state  reyisicred  land  suisesoi. 


J  * 
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Typical  Final  Plat  Check  List 

(Continued) 

A  dcliixcanon  of  ilic  extent  of  the  one-hundred  year  llood-piain.s,  fhe  elfeeiivc  dale 
llicreof,  and  a  siatcmcnt  lliut  they  are  subject  lo  ehanije. 

r — j 

l~i  Square  iooliigt:  of  each  lot. 

f  "1 

L  J  CtTtiticaticm  for  approsal  by  the  folknving: 

A)  Dirccioi  of  Planning  and  CommunUy  l)eve!o:mieni 

B)  Director  of  Public  Workv  and  Utiliiics 

C)  Director  of  Parks  and  Recreaiiorj 

D)  Director  of  Real  I  siaie  and  Open  Space 

E)  Telephone  Company 

F)  Public  Service  Company 

D  Signature  blocks  tor  all  owners  with  an  iniercM  in  the  property. 

D  Signature  block  for  Mayor\  Mgitaturc, 

D  tnginecring  drawings  for  pro}H>sed  public  and  private  utility  systems  meeting  ibe  require- 

menisof  The  (  ity  Public  Works  DeparimentV  "l>c5iign  Criteria  and  Standard  Specifica- 
tions;* 

r  n 

L-  i  An  update  lo  the  preliminary  title  report  or  attorney  memorandum  based  upon  an 

abstract  of  title  current  as  of  the  date  of  snbmittiny  the  plat. 

D  Convenams  for  maimenance  of  private  utilities  or  iinprovcnients,  as  prescribed- 

L  Copies  i>f  documents  granting  any  easements  required  as  part  of  the  plat  approval,  the 

County  Clerk  and  Rororder's  recording  number,  and  proof  of  ownership  of  the  property 
underlying  the  easement  satisfactory  to  the  City  Attorney, 

D  The  subdividcr  shall  provide  to  the  City  a  computer  check  to  assure  that  the  exterior  lines 

of  the  subdivision  on  the  final  plat  close.  In  the  absence  of  such  verification,  the  City 
shall  obtain  such  computer  check,  and  the  subdivider  shall  pay  the  fee  therefore  pre- 
scribed before  recording  rhe  plat. 

LH  When  submitting  a  final  plat,  the  subdivider  %hall  also  file  with  the  City  Manager  fees 

prescribed,  agrccmwf  s  with  ditch  compatiies,  if  needed,  engineering  plans,  and  financial 
guarantees  required. 
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Sample  of  Title  Sheet  Information 

ARBOR  GLEN  SUBDIVISION 
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NOTIS 


S  C t IC  All 


i  SS'i  K>n  VH  -  <*j  -S*,  I'M  i»VVS*K  Ol         Wl  »i        iVik1\  \  }y,A\\\ 

^^      X         I  tkn.n       ^  lit  «!<     i  ONKfSU*  *%P  NV^^  I  *l  ^RWSli 
i!N  v(  AM)  ViH^  HiktM  Ml  M-s^Rl  AMI*  DiimMI  U> 

fm  1  111  t  •!  |ii  M  n»<*J  Hi*!  fN>Kl  H»\  V>*  H*ft>  Hi  M  f*fc<>f'lK1^  Pl'^H 

i^i  *  f  I         i»jnu  Aii      Ml!  t  n\  o>    h  iUt«       inub  i»sj  anu* 
t  HI      AH  Ml  Nu  o'^kji*  i.n\Nin  f*jRMniiD  anu^w  mi^kui 
I'^ui  »fcw  losw  i  iiniii  V      MR\H  I V  nH?si  ri>8tio%'S  «»Atn 

IN.  x>M»»,>M  nM»nM  f*<i  { I  NIK  A!  in  of  7m*  ft*Rf<.t>iM".  Hit 

AM  t  AS  M  KV  UI  i  »Nn  in*  4i  V|  SVH  I  WOKfc>  AM>  i  <M  S 
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Example  of  a  Legal  Description 


i 


LFUAL  Drscnivriou: 

TJiat  f«art  of  thr  [knithwcst  onc-qimr  it»r  of  the  Snutht'OSL  one--quarter  of 
Section  17,  Township  2  South.  Kange  C-7  Wc*^t  of  the  6th  F.H.,  County  of 
Adams,   St?*to  ot  Colorado,  mot  v  particularly  described  as  follows: 

Conrnionciru?  at  th<>  Southwrj;!  corner  of  ti.-^^  Suutheast  one-quarter  of  said 
Section  17,  thence  North  a  distance  of  ::S1.3  fret  along  the  East  line  of 
the  Southwest  one-quarter  of  Section  17,  to  the  point  of  true  beginning: 
Thence  East  12  3.1  feet  more  or  less,  alonq  a  line  parallel  to  the  South 
line  of  Section  17,  to  the  county  road;  Thence  Northwesterly  along  th^' 
right-of-way  line  of  the  county  road  a  distance  of  33*2  feet  more  or 
less;  Thence  West  a  distance  of   10B»6  feet  iBore  or  less^  alonq  a  line 
parallel  to  the  South  line  of  Section  17,   to  the  county  road;  Thence 
South  a  diiJtance  of  3D.0  feet  to  the  point  of   bi^ginnxng,  containina 
O.OB  acres,  more  or  less. 


t4l^f1l<HH»  .  C  (MOULIN* 
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Types  of  Land  Descriptions  Used  in  A 

Legal  Description 


f 


Public  Land  Sectional  Description 


All  that  part  of  the  Northeast  Quarter  of  the  Northeast  Quar- 
ter of  Section  12,  Township  5  North,  Range  2  East  of  the  Fifth 
Principal  Meridian,  Clarion  Township,  Walker  County,  and 
State  of  Missouri,  described  as  follows: 


Commencing  at  the  Northeast  Comer  of  said  Section  12; 
Thence  on  an  assumed  bearing  of  South  89**58'40"  West 
on  and  along  the  north  line  of  Section  12  a  distance  of 
825.00  feet  to  the  point  of  beginning; 
Thence  South  0^2' 20"  Wtest  a  distance  of  721J8  feet; 
Thence  South  89**58'40'' West  a  distance  of  320.22  feet; 
Thence  North  31  ""Id'  20"  West  a  distance  of  844.57  feet  to 
the  said  north  line  of  Section  12; 
Thence  North  89*'58'4D'  East  a  distance  of  759.55  feet  on 
and  along  the  said  north  line  of  Section  12  to  the  point  of 
beginning. 


Lot  and  Block  Description 


Metes  and  Bounds  Description  _ 
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PLATS  AND  SUBDIVISIONS 
UNIT  VII 


ASSIGNSWENT  SHEET  #1  -  LAYOUT  A  BOUNDARY  SURVEY 
FROM  A  LEGAL  DESCRIPTION 


Directions:  You  wiU  be  given  a  written  legal  description  from  whicti  you  will  layout  the  bound- 
ary survey.  Study  the  following  example  prior  to  beginning  your  assigned  problem. 

Exannple: 

Fmis:  1  he  southwesterly  line  of  this  Lot  15  is  235.00  feet  (77.1{hn)  long 
and  Is  aljio  on  the  northeasterly  Hnc  of  Wood  Street  and  bears  S  68*"  00' 
ti.  The  northwesterly  line  of  this  lot  is  184.00  feet  (60J7m)  long  and 
bears  N  35**  00'  E.  The  5ii>uihea>sierly  line  of  Ihe  lot  is  216.00  feet 
(70.S7m)  long  and  bears  S  20**  00'  W.  The  lot  wiU  draft  onto  a  letterhead 
si/e  sheet  using  a  I**  =  30'  scale, 

I>e?»cription: 

lliat  ptiniou  of  Lo!  15  of  Tred  Macrae's  Tract  in  Calcasieu  Parish,  Louisiana, 
as  per  map  filed  in  the  office  of  Public  Records  described  by  the  tolknving 
courses: 

1  —  Beginning  at  a  poim  on  the  northeast  line  of  Wood  Street  S  68*W  E 

22.40  feel  C7.35m)  from  ihe  mast  wesicrly  corner  of  said  Lot, 

2  —  N  63  W  E  38.50  feet  (.2.63mK 

3  N  24 W  E  47.42  feel  (lS.56n5), 

4  S  87<^5'  E  87.86  feet  (28.83m). 

5  N  19 W  E  35.64  feet  (lL69nO, 

6  S  68  W  li  7K.83  feet  <25.86m). 

7  S  24W  W  141.15  feel  {46.31m)  to  Wood  Sucei. 

8  N  68^'  W  182.62  fcei  {59.9Im)  along  Wood  Sircn^t  lo  the  point  of 
beginning. 


U'hcn  a  course  tics  to  a  point,  a  line  or  a  monument,  cic,  thai  then  is  the  con- 
trolling factor  and  if  the  tie  is  \o  a  line  only,  then  the  distance  must  be  given, 
while  if  the  tie  is  to  a  point,  then  both  the  distancr  arid  bearing  of  the  line  preced- 
ifjg  it  must  be  given  to  the  position  of  that  point. 

If  courses  6  and  7  were  changed  to  read: 

6  S  68^'  E  78.83  feet  {25.86m)  to  a  point  on  a  line  parallel  with  and  29.% 

feet  (9.83m)  notthwesterly  from  the  southeasterly  line  of  said  Lot  which 
point  i.s  N  20*00'  E  138.00  feet  05  J8m>  from  the  northeasterly  line  of 
Wood  Street. 

7  —  S  20W  W  138,00  feet  {45.28m)  to  Wood  Street, 
draw  the  addiisonal  lines  necessary  to  show  their  positions  with  hca\y  dash  Jincs. 
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ASSIGNMENT  SHEET  #1 

Drafted  layout  of  exampie: 


0 


/  Vv 


Directions:  Take  the  following  description  ar^d  draw  a  map  of  the  "Adams  Property." 

1.  Layout  on  "D"  size  vellum. 

2.  Scale:  1"  =  30'. 

3.  Finalize  with  ink  on  polyester  film. 

4.  Hand  letter  dimensions  and  notes. 

5.  Use  mechanical  o:  transfer  lettering  for  the  title  information. 

6.  Place  north  arrow  with  scale  and  scale  bar. 

7.  Place  Vz"  border  all  around. 

(NOTE:  Refer  to  Unit  VI.  "Mapping  Drafting  Procedures,"  for  a  guide  to  final  drafting  of 
this  map.) 
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ASSIGNMENT  SHEET  #1 


ADAMS  PROPERT'k 

TRACr 1 


A  tratt  of  land  located  in  ihe  SW  'At  of  the  NW '  U  of  Sctiion  23 ,  I  IS.  R70\V  of  the  6th  P.M.,  County 
of  Denver,  State  of  C  olorado,  described  as  follows: 

Commencing  at  the  WV4  Corner  of  said  Section  21 ,  from  which  the  Norilmcsi  Corner  of  said  Secdon 
21  bears  N00't)3'5O'^,  thence  Nea"!?'  IO"E,  526.68  feet  to  the  most  Southerly  Corner  of  that  tract  of 
land  conveyed  to  Robert  W.  Adams  and  Alice  C.  Adams  as  described  in  Warranty  Deed  recorded  on 
Film  518  as  Reception  No.  769196  of  the  records  of  Denver  County,  Colorado  and  the  TRUE  POINT 
OF  BEGINNING; 

Thence  N13*18'50"W.  323.80  feet  along  the  SouthwcMerly  line  of  that  tract  of  land  as  described  on  said 
Film  518  as  Reception  No.  769196; 

Thence  N3  J  "^l*  lOli.  169.74  feet  along  the  Northwesterly  line  of  that  tract  of  land  as  described  on  said 
Film  518  as  Reception  Mo.  769196; 

Thence  N77*42'  101:,  148.83  feet  along  the  Northwesicriy  line  of  that  iraci  of  land  as  described  on  said 
Film  518  as  Reception  No.  769196; 

Thence  SI3W50"E.  69t),46  feet  to  the  Northwesterly  right  of  way  line  of  Colorado  State  Highway 
No.  398; 

Thence  S60**50'  10"W.  140.00  feet  along  the  Northwesterly  right-of-way  line  of  said  Colorado  State 
Highway  No.  39$  to  the  most  Southerly  Corner  of  that  tract  of  land  conveyed  to  Robert  W.  Adams  and 
Alice  C.  Adams  as  described  in  Warranty  Deed  recorded  on  Film  598  as  Reception  No.  842097  of  the 
records  of  Denver  County.  Colorado; 

Thence  N13*W50"U',  324.43  feet  along  the  Southwesterly  line  of  that  tract  of  land  as  described  on  said 
Film  598  as  Reception  No.  842097  t<j  the  Southeasterly  line  of  that  tract  of  land  as  d^cribed  on  said 
Film  518  as  Reception  No.  7691%: 

Thence  S60*50'  10"W.  137.73  feet  along  the  Southeasterly  line  of  that  tract  of  land  as  described  on  said 
Film  518  as  Reception  No.  769196  to  the  TRUE  POINT  OF  BEGINNING. 

Area  =  3.330  acres,  more  or  less. 
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ASSIGNMENT  SHEET  #2     REDUCE  FIELD  NOTES  AND  PLOT 

A  SIMPLE  BOUNDARY  SURVEY 


l^roi^rty  Traverse 

Directions:  Given  the  attached  field  survey  notes,  calculate  the  bearing  of  each  property  line, 
the  coordinates  for  each  corner,  and  the  area  of  the  parcel.  Assunw  coordinates  of  lO,00O.iX}, 
10,000.00  for  point  "A".  Check  to  make  sure  that  the  sum  of  the  "x"  and  "y"  coordinates  on 
either  side  of  the  parcel  are  equal.  Prepare  a  working  drawing  of  this  parcel  on  22''x34''repn> 
duclbte  paper. 
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ASSIGNMFNT  SHEET  #2 
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PLATS  AND  SUBDIVISIONS 
UNIT  Vlt 


ASSIGNMENT  SHEET  #3  -  DEVELOP  FROM  FIELD  NOTES 
THE  PLAT  MAP  FOR  A  NINE  LOT  SUBDIVISION 


PART  I  ~  Use  the  attached  field  notes  for  each  of  the  nine  lots  plus  road  to  center  line  to 
develop  a  partial  subdivision  plat.  Follow  the  guidelines  given  below: 

1.  Use  a  17x22  in.  sheet  of  vellum. 

2.  Lay  out  the  9  lots  of  the  "Last  Chance"  subdivision  at  a  scale  of  1"  =  50  feet. 

3.  Complete  the  map  with  a!l  necessary  peripheral  information. 

PART  11  —  Plonimeter  the  finished  map  as  outlined  In  Job  Sheet  #2  of  Unit  Vl,  "hflapping  Draft- 
ing Procedures."  Determine  the  areas  for  each  individual  lot  and  the  total  area  to  the  centerllne 
of  the  roads.  Compare  your  figures  obtained  wHh  the  pfanimeter  to  the  calculated  acres  In  the 
field  notes.  Set  up  a  chart  on  "A"  size  vellum  witn  the  following  information:  Lots,  Areas,  T'^*'^} 
Areas  of  Lots,  and  Total  Areas  to  Centerline,  Hand  letter  the  chart  in  pencil  or  Ink. 
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PLATS  AND  SUBDIVISIONS 
UNIT  VII 


ASS5GNMENT  SHEET  #4  —  REDRAW  TO  SCALE  A  COMPLETE 
fmkl  PLAT  OF  A  36  LOT  SUBDIVISION 

Given:  A  copy  of  a  comploi^'  final  pia!  tor  a  36  kM  subdivisiof). 
Directions: 

1.  Use  drawing  f>cale  V  -  bl*' 

2.  Layout  the  bQUfidary  survey.  Final  dra^t  if*      on  poiyester  film. 

3.  Dimension  losing  mechanical  iottoring  tor  boundary  information. 

4.  Type  or  use  piasti^;  transfer  fitn^  tor 
a.      Ci^itificate  infiurnation 

Legal  descriptian 
c.  Dedication 

5.  Use  mechanical  lette?irjc!  ft^^  the  talr  ^^to^"^1at^on  ond  bearing  chart. 

(NOTE:  Refer  to  Unil  V!.  •'Mappnui  DraltirKj  ProcrdiKes"*  kv  addit<o:uai  information  on  setting 
up  your  rr^ap.) 
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DEDICATION 


N  SUBDIVISION 


MAYOR'S  Ct'RTiFlCATE 


■  .  '  Li.  t  *  >  ,  i 
'      -IS  \* 


APPROVED 


OWNER'S  SlviNATURE 


.SURVEYORS  CERTiFiCATE 


BASIS  or  BEARING 

CiiRK  AND  RECORDER'S  CERDFtCATE 
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NO. 

j  CHORD 

1 

t 

T 
1 

t 



3B6.46 

2 

•1 
»" 

4 

1  ^'^■^'^ 

10  9() 

'    NOir38'60"W(  93.6.1) 

121  ?9 

92,34 

.  _  '  

133.27 

6 

69,0? 

14.86 

41  30 

34^22' 39" 

30*  oa' 

2.34  " 

15.47 

J- 

106°U)  56" 

92/9 

33.40 

<>'20  *•  A,  \3 

57,29 

950 

7 '32  25  _ 

15.28 

10 

N  fi7**1S''Sft"  P  i  '^n  Oil 

37  A  i) 

30.^2 

0.3? 

1547 

11 

''"4^40'2r 

326*  g" 

2a.t>9" 

U.27 

13.30 

12 

7  N  SV'WSG"  E  i  ~7."21) 

1^36' 1?" 

374.0 

721^ 

0.02 

...  . 

13 

'3740' 

23  71 

0,19 

11.86 

320  0 

lb 

0.10 

6.18 

15 

i  Oil  y  to  w 

32n  0 

10.24 

004 

5. 12 

16 

N  56^16' 11"  E  (  42.59) 

50*^24' 42" 

"     '  50.0 

43.99 

5  26 

23,53 

1/ 

500 

m>2 

3.98^ 

_  _^2p.33 

18 

Aa.   lt>  Dm 

36  fiB 

19,33 

19 

V>  -J      J  /      U  <        VV    1     aCXf.  f    1  f 

34^34' 04 

30  17 

'  ...    —  .. ..  . 
2  3i^ 

1556 

20 

a*t 

;vj  1 7 

2.36 

1556*^ 

S  82''34'51"  w  V  4?i7> 

'  5U0 

44  41 

5,37 

23.79 

2? 

30*51  2-^" 

2(V3n  ' 

179 

13^49"^ 

27I?9-5 

1H5.47 

1  54 

92  77 

.?4 

S  45*^47' 70''  F  i  14b  45* 

2799  " 

i3  Hi? 

h  43       3U   c  (  84  4 ^) 

2799!^ 

84  f  >6 

42^^26 

2G 

2739.^ 

105  00 

5230 

S  ^M2^?3"E  (166.61^ 

<   .ID   1 1* 

27993 

166  64 

1,24' 

83  34 

S^H 
< 

:^799f/ 

C  2^ 

4o7oi  ' 

29 

v^^ 

14.0 

21.95 

13.96 

J^i^44M3'03"VvV^9^^^^^ 

140 

22.63 

I  83 

14 

N  i5*1B'59"W{  7.22} 

14  0 

0.49 

3./4 

32 

^  N  47^15^2"  Wl    &  18) 

14  0 

0  04  '  ' 

"  33 '  ■ 

S  20^5'2O"YV  r  9^^^^^^^ 

41 ^54 '31" 

14  0 

10  10 

0.97 

5.31 

8  45'*IB'58^t  t  19  77) 

14  t 

2195' 

5.77 

'  18.96  ' 

H  6^  W44''  E  (  r2.m> 

53^>3'48'' 

140 

Ki17 

17l"" 

7.12 

36 

N  58^g"36''  VV  <  I2.^>m 

14  n 

13  03 

1.67' 

"/.03 

'"37"  ' 

S  44*^43-03"  1R8:^)' 

14.0  1 

'  22  03 

14"04 

["38 

....  J:!^^._  .1 

21  95 

5.77' 

PLATS  AND  SUBDIVISIONS 
UNIT  VII 


ASSIGNMENT  SHEET  #5  -  RESEARCH  THE  PLAT  INFORMATION 
FOR  YOUR  PROPERTY  OR  A  PROPERTY  IN  YOUR  AREA 

Directions: 

1.     Determine  the  location  of  the  property  you  want  to  research. 
2-     Locate  your  local  Planning  Commission 

3.  Make  an  on-site  visit  and  request  to  see  the  plat  for  the  property  you  have  chosen. 
<NOTE:  Some  planning  offices  will  provide  you  a  copy  of  the  final  plat.) 

4.  Record  the  following  inforfnation: 

a.  City  

b.  County  (borough  or  parish)  

c.  State  ,  ^ 

d.  Is  the  land  ail  or  part  of  a  iot  or  parcel  shoift>n  on  the  niap?   _      If  so, 

what  is  the  lot  or  parcel  number,  tetten  or  ne  me?  

e.  What  is  the  name  o^  m        of  thr?  map? 

i       If  the  map  is  officially  r»         recorded,  what  is  the  correct  reference  file  no, 

 or  book  .  .„   ^  ^  an  ?  page  ? 

g.  If  the  land  is  part  of  the  Public  Lands  (that  \^  section  iand).  what  is  t»ie  section 

number  .  „  township    range    ,  and 

meridian  ? 

h.  H  the  land  is  part  ol  a  private  land  grant,  what  is  the  correct  reference  to  its  map 
or  its  creation  t>y  t>ook   ^    . .  page    ? 
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ANSWEhS  TO  ASSIGNMENT  SHEETS 


SO  FT  ACRLS 

lot  4  320 ^'S  0.73i> 

lott5  406t>U 

Lot  r  405a^ 

Lot  h  '1567;^  : 


PLATS  AND  SUBDIVISIONS 
UNIT  VII 


NAME 


TEST 


Match  terms  related  to  plats  and  subdivisions  with  the  correct  definitions. 


An  interest  or  right  In  land  owned  by  another 
that  entitles  its  holder  to  a  specific  limited 
use,  such  as  laying  a  sewer,  crossing  over 
property,  or  putting  up  power  lines 

A  sun/ey  which  creates,  marks,  defines, 
retraces,  or  reestablishes  the  boundarief? 
and  subdivisions  of  the  land 

A  public  record  showing  the  location,  size, 
and  name  of  owners  of  various  recorded 
plats  in  the  municipality  or  county 

A  written  statement  recognized  by  law  as  to 
the  definite  location  of  a  tract  of  Sand  by  ref- 
erence to  a  survey,  recorded  map,  or  adjoin- 
ing property 

A  plan  containing  original  ground  contours 
over  which  contours  of  the  highway,  subdivi- 
sion, or  other  embankment  or  excavation  to 
be  completed  are  superimposed  on  and  con- 
nected with  the  original  ground  contours  at 
the  edge  of  construction  limits 

A  point  on  the  surface  of  the  earth,  deter- 
mined by  the  surveying  process,  which 
defines  an  extremity  on  a  boundary  of  pub- 
lic lands 


1.  Bench  mark 

2.  Cadastral  survey 

3.  Corner 

4.  Corner  description 

5.  Cul-de-sac 

6.  Datum  line 

7.  Easement 

8.  Grade  plan 

9-  Legal  description 
10.  Monument 


-9- 


.h. 


 I. 


The  specific  data  about  a  corner  monument 
and  its  accessories  which  include  marks, 
positions,  and  physical  characteristics 

In  ordinary  survey  usage,  a  defined  refer- 
ence line  for  survey  measurement 

To  place  survey  data  upon  a  map  or  plat 

A  dead-end  street  which  widens  sufficiently 
at  the  end  to  permit  an  automobile  to  make 
a  V"  turn 


TEST 


 k,      A  relatively  permanen!  material  objects  miXu- 

ra!  or  artificiaK  bearing  a  rrjarked  point 
whose  elipvation  above  or  below  an  adopted 
datum  13  known 

 I  The  process  of  prepanng  a  p)at  or  subdivi- 
sion according  to  state  and  local  ordi- 
nances 

 m.     The  component  of  the  new  status  records,  a 

copy  of  the  mastei  title  plat  which  shows  in 
addition  to  survey,  owr?ership,  and  restric- 
tive data,  leases,  licenses,  and  permits  cur- 
rently effective 


n.  Planning  conimission 

12>  P»at,  subdivision 

13.  Plat,  use 

14.  Platting 

15.  Plot 

16  Subdivision  plot  book 


.n  A  physical  structure,  such  as  an  iron  post, 
marked  stone,  or  tree  in  place,  which  marks 
the  location  of  a  corner  point  established  by 
a  cadastral  survey 

^o.  A  map  of  a  subdivision  of  land  usually  pre- 
pared in  accordance  with  state  plat  statutes 
or  local  subdivision  regulations  or  both 

_p.  Either  a  citizen  committee  appointed  by  the 
chief  executive  or  legislative  body  to  review 
subdivision  plans,  or  a  full-  or  part-time  staff 
of  professional  planners  hired  to  carry  out 
::ontinued  planning  activities,  review  subdi- 
vision plans,  conduct  studies,  etc. 


Define  subdivision  planninci. 


Select  from  the  tollowtng  list  the  oftictal  accents  who  njay  regulate  subdivision  planning 
by  placing  an  "X"  next  to  the  correct  agents, 

 a.  City  council 

 b.  Mayor 

 _c.  Chamber  of  Conm^ierce  Executive  Director 

 _d.  City  and  county  planning  comnussion 

 e.  County  commissioners 


List  three  duties  that  may  be  perlormeo  by  regulatory  agents  for  the  subdivision  of  lanu. 


TEST 


Arrange  in  order  the  following  steps  in  planning  a  subdivision  by  placing  the  correct 
sequence  numbers  (1-5)  in  the  appropriate  blanks. 

 a.      A  tentative  plan  Is  developed  to  show  outline  of  property,  proposed  title  of 

the  subdivision,  proposed  layout,  topographic  features,  existing  eane- 
ments,  legal  description,  as  well  as  other  information 

 b,      The  planning  office  and  city  engineer  a»c  consulted  for  governing  rules 

and  regulations  of  local  planning  agencies. 

 c.  After  the  tentative  plan  Is  approved  and  ell  changes  are  made,  a  final  sub- 
division plat  is  drawn  up.  and  then  has  to  receive  final  approval  from  the 
appropriate  governing  agency. 

 d.  A  small  scale  location  map  is  developed  to  show  the  relation  of  the  subdi- 
vision to  the  surrounding  properties. 

 e.      The  tentative  map  is  presented  for  review  to  the  clerk  of  the  advisory 

agency  such  as  the  planning  commission. 

Oomplele  the  following  statements  concerning  the  final  recordation  of  a  subdivision 
plat  by  correctly  filling  In  the  blanks 

a       The  final  plat  is  considered  a  legal  working  document  and  will  S^e  on  file  at  the 

b.  It  is  drawn  at  a  scale  of  „  . 

c.  Items  required  on  a  finai  plat  include  the  following:  {list  at  least  eight) 

1)   _  .     

3)        .  ^  ^   

4)     ^  

7)    _   

8)    
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d.  The  title  sheet  will  include:  (list  five) 

1)   

2)  ^  

3)  

4)   ^  .  

5)   

e.  The  final  plat  may  include  a  grading  plan  and  plan  and  profiles  for 

f.  Accuracy  of  boundary  closure  varies  based  on  . 

7.    Select  from  the  following  list  the  Individuals  who  certify  and  approve  the  final  plat  map 
by  placing  an  "X"  next  to  their  names. 


 a 

Financial  institution  —  Mortgage  release 

b. 

Chief  drafter 

c. 

Private  engineer  or  surveyor 

d. 

City  attorney 

e. 

Public  engir>eer  or  surveyor 

..  .  f. 

City  agent 

,  g. 

State  treasurer 

h 

Owner 

i 

Clerk  and  recorder 

8.    Complete  the  following  statements  concerning  legal  descriptions  by  circling  the  cor- 
rect words, 

a.  Are  (wiltten,  oral)  descriptions  describing  the  relationship  of  a  parcel  of  land  to 
the  surrounding  surveys. 

b.  A  complete  description  will  begin  with  the  (smallest,  laigast)  division  and  go  to 
the  (smaHesi,  largest). 
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c.      A  complete  desciiption  can  include  aii  three  types  of  land  descriptions: 

1)  (Public  iand  secllona!  system.  Metes  and  bounds)  to  identify  the  point  of 
beginning 

2)  (Public  land  sectional  system.  Metes  and  bounds)  to  describe  the  bound- 
ary lines 

3)  Lot  and  block  description  can  be  used  as  an  alternate  description. 
9.     List  seven  guidelines  for  drafting  a  plat. 

Example:    Show  lot  corners  by  small  circles 

a.   „„       . 

b.   „      

c.       

d.     

e.      _____,.„_.,  

f.  

10.  List  two  metfiods  for  laying  out  and  developing  a  map. 

a       ^     _   

b.         

(NOTE;  If  Xhe  following  activities  have  not  been  accomolished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

11.  I  ayout  a  boundary  survey  from  a  legal  description,  (Assignn^.ent  Sheet  #1) 

12.  Reduce  field  notes  and  plot  a  simple  boundary  survey.  (Assignment  Sheet  #2) 

13.  Develop  from  field  notes  the  plat  map  for  a  nine  lot  subdivision.  (Assignment  Sheet  #3) 

14.  Redraw  to  scale  a  complete  final  plat  of  a  36  lot  sulxlivisfon.  (Assignment  Sheet  #4) 

16.     '"research  the  plat  inforf.iation  for  your  property  or  a  property  in  your  area.  (Assignment 
Gheet  #5) 
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c. 
d. 
e. 
f. 

h. 


/ 
2 
16 
9 

8 
3 
4 
6 


p. 


K. 


n. 


m. 


5 
1 

14 

13 
10 
12 
11 


The  process  of  dividing  urban  Ian:!  into  orderly,  accurately  surveyed  parcels 
a.  d.  e 

Any  three  of  the  following: 

a.  Draw  up  zoning  and  building  regulations 

b.  Establish  rules  for  building  height  limits,  parking  facilities,  and  nght-of-wey  set- 
back lines 

c.  EstalMish  spectfications  for  improvements  on  (any  of  the  following): 

15  Sewers 

2)  Water  lines 

3)  Sidewalks 

4)  Curbs 

5)  Gutters 

6)  Street  paving 

d.  Grant  permits  for  sale  of  new  subdivision  lots 
o.       Establish  utility  regulations 

a  3 

b.  1 

c.  5 

d.  2 

e.  4 

a.  County  courthouse 

b.  1"  =  100'  or  larger 

c.  Any  eigfit  of  the  following: 

1)  Legal  description  of  the  property 

2)  Property  tine-i,  dimensions,  and  bearings 
?^     Direction  of  north 

4)  All  roads,  existing  and  proposed 

5)  Driveways,  patio  slabs,  parking  areas,  and  walkways 

6)  Proposed  and  existing  structures 

7)  Location  of  well  and/or  water  service  line  location  of  wells  on  artjacent 
properties 

8)  Location  of  proposed  gas  and  power  lines 
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th     ix}c<i\]on  of  ^i>ptH'  tank  djaintieij.  fit  ^r^t;?' i(j  ft-fM^': vh^'Hi  a?k'i.'o? 

10)     Dimensions  and  spwH^np     noH  absjrptroi*^  Mi*!<i  or  k'acf^  tines,  H  lifieii 
11^     Location  of  t^oii  tost  hoicks.  H  ur.f^i 

1?)  Propof^ed  kication  of  niin  dr,;ins,  footing  Jm^wv  mhi  JMt:^ifn;0  ot  dii^potuil 
13^  Ground  elevation  at  lot  corners,  and  street  iHovatH>n  m  :1rivewav  centerline 
14)     Siope  ot  pro  unci 

1h)     Pfc^posed  o'^:^vatu>ns     rna^!  ticnT  qai ar,r  i\nof:  mii  basement  craw! 
space 

16)  Proposed  setback  from  ail  ptoporiy  tmos 

17)  Utility  and  Urainage  pase-ncnis 
lb)     Natural  drainaQC  channHt^ 

19)  Iota!  acreage 

20)  Drawing  scale 

21)  Necessary  signatures  of  cert^ficatk^n 

(NCTE::  Requirements  for  trie  final  plat  nidv  vary  In  your  locak" .) 
cl       Any  five  ot  the  foliowing: 

1?     Certification  s»gr>atures 

2)  Caption  type  description 

3)  Basii>  ot  bearing 

4)  Monijrnenf  note 

5)  Bench  mrirk  {if  requirert) 

6)  Legend  {H  required) 

7)  Orn^ssion  of  certain  r.iqr^atufe  {^^  K^ppncabfr) 

8)  Index  map  of  subsf^quent  shec-ttMif  rnafw) 
9}     North  arrow  and  scale 

10)  Soil  test  report  fif  requireti} 

11)  Any  special  noies 

t'-        Uliiitics  and/or  street  jr(H;fov(^fTnn>t.^» 
f        Value  of  land 

7     a.  i\  e.  f.  h  i 

b      a.  Written 

b       Smaliest,  !ar<]<^st 
c.         1)     Pubfic  Sand  sectiona!  ?;ysti?fn 
2)     Motes  and  bounds 

9      Any  5>evon  of  the  foHowujg: 

a.  A  datum  iine  must  be  cstabhshed  ar»d  ^^k  vatH-ns  r.hown 

b.  Us-e  symbols  to  repr€»senf  takes,  poiKls,  rivers,  i  tc. 

c.  irxjicate  the  compano  oricnrsMon  of  thr  !ot 

d.  Show  property  lines 

Show  comet  elevatfons  above  the  datum 

f.  Show  changes  in  contours  by  rja?^>he(5  or  d<^t?ed  Hnc*.- 

g.  Show  new  grade  {N.G.)  and  final  tjrade  iRCj 

h.  Show  diiTienstons  froni  property  Unes  to  uitSity  Unny. 

i.  Show  any  easements 

j.       Show  c   encroachments  to  the  property 
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K.       IndiCv^te  owner  and  !ega!  description 

Show  lot  munber  and  addition  vvhoft>  it  is  iocateU 
m.      Lal>ei  utiiity  hnes 
n.      Show  scale 

10.     Any  two  of  the  following: 

a.       Piottincj  the  boundary  from  the  legul  description 
b       Plotting  by  coordinates 

Plotting  by  latitudes  and  departures 

1  K'15.     Evatuatod  to  the  satisfaction  of  the  instructor 
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TOPOGRAPHIC  MAPPING 
UNIT  VIII 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  Interpolate  contours  from  a  grid 
survey,  prepare  profiles  from  the  contour  map,  and  calculate  grades  In  percent.  Competencies 
will  be  demonstrated  by  correctly  completing  the  assignment  sheets  and  by  scoring  per- 
cent on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  compL'tion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  topographic  maps  with  the  correct  definitions. 

2.  Ust  uses  of  topographic  maps. 

3.  Match  types  of  surveys  used  In  topographic  mapping  with  the  size  of  area  to  be 
mapped. 

4.  Select  from  a  list  the  field  methods  for  obtaining  topography 

5.  List  factors  affecting  the  selection  of  the  field  method  to  be  used  tor  a  topographic 
survey 

6.  Distinguish  between  horizontal  and  vertical  controls  for  topographic  surveys. 

7.  Arrange  In  order  the  steps  In  lay.ng  out  a  topographic  survey. 

8.  Match  the  methods  used  to  establish  contours  with  the  correct  descriptions. 

9-     Complete  statements  concerning  national  standards  for  horizontal  and  vertical 
accuracy  on  topographic  maps. 

10.    Complete  a  chart  of  seal©  ratios  used  in  the  USGS  topographic  series. 

4(',S 
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11.  Select  true  statements  concerning  the  selection  ot  contour  Inlsrvals. 

12.  Complete  statements  concerning  chafacteristics  of  contour  Imes. 

13.  Match  contour  line  features  with  their  corrc-ct  configurations. 

14.  Select  true  statements  concerning  the  common  methods  used  to  calculate  an=»3 
from  a  topographic  map. 

15.  Arrange  in  order  the  steps  in  calcu?atir^g  cut  and  fill  using  the  contour  area 
method. 

16.  Complete  statements  concerning  the  steps  in  developing  and  plotting  a  profile 
from  profile  leveling  notes, 

17.  Arrange  in  order  the  steps  used  to  develop  a  profile  from  a  contour  map. 

18.  List  three  methods  for  plotting  coritours  lines. 

19.  Select  taie  staten^ents  concerning  fixing  a  grade  line^ 

20.  Complete  statements  concerning  aerial  photogrammetry. 

21    Distinguish  between  advantages  and  disadvantages  of  using  aenai  photooraohv 
for  mapping  work.  »  k  / 

22.  Complete  statements  concerning  applications  of  aerial  photogrammetry. 

23.  Select  true  statements  concerning  aerial  photo  control. 

24.  An-ang^  In  order  the  steps  for  using  a  stereoscope. 

25.  Interpolate  contours  from  a  grid  survey  and  prepare  profiles  from  the  contour  mau 
(Assignment  Sheet  #1) 

26.  Set  up  contours  In  isometric.  (Assignment  Sheet  #^ 

27.  Calculate  grades  in  percents.  (Assignment  Sheet  #3) 
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SUGGESTED  ACTIViTjES 

to/i:o  fntoHiK-itjon  provkfed  in  this  unit  nt  instruction. 

{NOTF:  Thfjs  ar:t!Mtv  ^tiouW  bv  cofnpletc?vi  puot  to  \Uo  ioachinq  of  Uv^s  untt.) 
B-      Make  transparoj^jies  from  the  transparency  masters  inciudod  with  thi3  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

t.      Provide  students  wWh  infornudion  and  assiflnment  rJ^eetis. 
F.       Di*.^:us5??  information  and  assignment  sheets. 

(NOTE:  Use  the  i-ansparencies  to  enhance  the  information  as  nefXiOd,) 
G-      Integrate  the  following  activities  throughout  the  teaching  of  this  un^t: 

1.  Obtain  aeriaJ  phoios  for  the  U  S,G.S.  quad  map  of  your  local  area, 

2.  Call  or  write  to  the  NCIC  Hoadquariers/U.S.G.S,  for  Uifofrnation  on  how  to  order 
topographic  maps  for  your  area 

NCIC  Headqua.ters 

Nalional  Cartographic  Information  Center 

U.S  Geological  Surrey 

5(;7  National  Center 

Reston.  VA  22092 

703/860-6045 

3  Take  a  field  trjp  and  k1em?^y  ^:'>rttour  ronfiguratiorn^  on  the  flfound. 

4  Choose  an  area  around  tfic  school  and  prepare  an  isomolric  sketch  of  the  terrain 

5-     Show  examples  of  aenai  otHjioofaphs.  orthopholociraphs.  and  stereo  rnodels 

6.     .remonstrate  the  use  of  h  stereoscope,  and  have  studt^nts  practice  viewing  aprial 
photos. 


7. 


Meet  individuaiiy  w^th  stuoents  to  evaluate  their  pux^ress  through  this  ami  of 
instruction,  and  indicate  to  ihem  possible  areas  fo?  improvement. 


H      Give  test 

!.       Evaluate  test. 

J.       Reteach  if  necessary. 
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INSTBUCTiONAL  ^ATERSALS  2NCLUDED  M  THIS  UWJ 

'J  ;nU-.;'r.;.,i. 

Sfv'  ^'     f''-*  »v1.i»v>ij  for  Ef'iatii'shitK;  Ci)nUn,!ft-. 
"^'v'         Crrtn.  Pff'^iio  fv^othcJ  ioi  t KUibSihfiinp  Cnntouffi 
)M  4  -  h'velmq  Pf{!r.odure 
TM     ■•  [  a'T-jp!-;-  of  a  Gradmci 
D       At-S;5;' rnor?!  '.ihcotr. 

^^si.i^)nfrn:^fn  Shotl  #1     Inlprpotau'  Cento  sry  from  a  Grid  Survey  ami  Prt^prue  Pro 
fiif-s  fjiHii  th('  Contou'  Map 

AKSicnnipjit  Sh,!C't       ■  S*^'?  Up  Contours  in  Lsometnc 
.>      A;>sigr>tnrfi«  oEioc?         Cri!ctHate  Grades  in  Pfnrontr, 

G       An'VAf.H''',  to  tor,l 

BEFEBENCES  USED  IN  DEVELOPING  THIS  UJMIT 

A       Giv^t^.,n<-'s  o.'  fi/.W  f,un'f?v!ng  .^nd  M.ippsng  lenv...  TjmI  vd.  Biifeai;  tif  Land  MiiMaqr'Ph-nt'i) 
Di'tictMnK'nt  of  the  inlenor.  1980. 

L}t:tin>liOfK:  of  Sun-oymq  unci  Assof.hi.<-d  Ji-rfms  AniPncan  Conqrt'i.c  ..n^  SurvcyMnq  afui  Mxip 

<:  Nr-iHon.  J'.;hn  A  Duifung  for  T'^es  ^ma  Inciustry  Cwi  Albany,  NY  De!n)ar  Piibliyhfr*;.  19;'<> 
D       13'.-%.  Jotin  arid  Ffet»-it  L'>!.o  ^.^:^f.?D^vg        7bpoafu/j/;/r- /V.ifr/m;.  Cifu:uH>ali  OH  Snu  VVr'.t 

t-       St«n-.!.'.  F^'jJffrt.  Modfrn  7opogtaf.\hH:  Dwwmg.  Hoiistun.  FX:  GuH  Pulilsf.hiny  Cu  .  1930. 

F       a'^.vp  Df^iffing  jnd  Rploted  Compiit^itioffS  for  Piano  Surveying  Fifrld  Pooh  Nawhitocht-,.  LA 
V(>c/j{i{'r>ai  C'ifricuhm]  Deveirr)m?;nt  and  RftRcarr.-h  Center.  19()5. 

G       Mmpmg  ICS  Staff  -S  (llifton  O  Ca^v  Scrantr.n.  PA  IntPrnationa!  t,-yU;.or>k  Co.. 

H.       lynch  Kevin  .SVfe  Phirtmnq.  dmbfniqv.  MA,  MiT  Prer.-,.  MassucHusetls  tribUluti-  oi  Terrino! 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


Map  ReKidmg.  FM  21-26.  Depar tmc^nt  of  DtMi^nso  Dopartnioni  ot  the  Auvy  Fa-Id  Manual.  Wash- 
ington. DC:  GovernrTK^nt  PrifUinc?  OfHce 

Hoelscher.  Randotph  Ciifford  Sprinnor  and  Jcn\  Uobrovoiin  Graphics  io^  fngmeers  New 
York:  John  Wilev  ^^^^  Som,  inc.  , 
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I.     Terms  and  definitions 

A.  Aerial  photograph  —  A  photograph  taken  from  an  airborne  vehicle 

B.  Backsight  —  A  survey  reading  taken  on  a  point  of  known  elevation  for  the 
purpose  of  obtaining  the  height  of  the  instrunr,ent;  also  called  a  plus{+) 
sight 

C.  Contour  Interpolation  —  Deternr^i nation  of  an  intermediate  value  between 
field  values  from  some  known  or  assunrred  rate;  estimating  of  contours 

D.  Contour  i  terval  —  The  vertical  distance  between  the  planes  of  consecu- 
tive contour  lines,  such  as  5, 10,  20, 100,  or  2)0 

E.  Contour  line  ~  An  imaginary  line  on  the  ground  connectin  ill  points  that 
are  the  same  elevation  above  or  below  sea  level 

F.  C  jt  and  flM  -  -  A  road  construction  term  that  describes  the  quantities  of 
earth  removed  from  hillsides  and  filled  Into  low  spots 

G.  DL.um  —  Any  numerical  or  geometrical  quantity  or  set  of  such  quantities 
that  sen/es  as  a  reference  or  base  for  other  quantities 

Example:   Mean  sea  level  serves  as  a  datum  for  elevation 

H.  Depression  contour  lines  ~  Indicate  an  elevation  that  represents  a  low 
place  on  the  ground  that  has  no  surface  drainage 

I  Foresight  —  A  survey  reading  taken  on  a  new  point  to  determine  its  eleva- 
tion; also  called  a  minus  {-)  sight 

J.  Grade  —  An  established  elevation  of  the  ground  or  a  road  surface;  the 
amount  of  incline  or  slope  from  the  horizontal  expressed  usually  in  percent- 
ages 

K.      Gradient  —  The  rate  of  grade 

L  Grauf ng  plan  —  A  plan  containing  original  ground  conto'  'rs  over  which  con- 
tours of  the  highway,  subdivision,  or  other  embankment  or  excavation  to  be 
completed  are  superimposed  on  and  connected  with  the  original  ground 
coniours  at  the  edge  of  construction  limits 

h/i.     Index  contour  line  —  Every  5th  contour  line,  which  is  numbered 

N,  Intermediate  contour  lines  —  Contour  lines  that  are  between  index  con- 
tours 

O.  Isometric  map  ~  A  map  that  shows  relief  by  conventions  such  as  contours, 
hachures,  shading,  and  tinting 
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R      Phoiow  Anvmnik:  sii-vovifuj     Tne  science  of  obtaining  measurements  bv 
mcHut  of  ptunoora:  hs  in^uaWy  aerial  photographs 

Q.      Si;a  h'^vi  ■    iopouidphic  u.uuni  unv  which  is  the  «c;vel  between  hiqh  and 

R.  Spot  oiovaiiOf!  ■  A  poif^t  ofi  a  map  or  chart  whose  height  above  a  specified 
rctawnvi'  datuin  is  noted,  usually  by  n  dot  or  small  "x"  and  elevation  value 

a  stadia  -  Refers  to  distance  and  elevution  measurements  that  have  been 
obtained  by  survcyinp  methods 

T.  stereopiotter  ~-  A  piece  of  equipment  ttiat  allows  the  operator  to  view  the 
stereo  model  so  3-dimension;  from  this  model  topographic  and  planimetric 
mfoffTiatiofi  can  bo  traceti  out  for  future  development  of  a  map 

Examples:    Kelsh.  Kerfi.  Ball  Plex  plotters 

U.  S»ereoscope  ~  A  pocket  size  stereoviewer  consisting  of  two  magnifying 
lenses  m  a  metal  frame  that  allows  ease  in  viewing  aerial  photographs  with- 
out  having  to  use  a  stereopiotter 

V.  Stereoscopic  model  —  The  area  covered  by  two  overlapping  or  stereo  pair 
of  photos 

W.  Stereovision  -  The  ability  to  see  three-dimensionafly  (length,  width,  and 
depth  at  the  same  time)  using  two  views  of  a  single  object  from  two  sliahtlv 
different  positions 

X.  Supplemental  contour  lines  -  •  Represent  half  intenrals  between  contour 
tines 

Y.  Topographic  map  (as  defined  by  U.S.  Geolog.cal  Survey)  -  A  line  and  sym- 
bol  representation  of  natural  and  selected  man-made  featurBS  of  a  pari  of 
the  earth's  surface  plotted  to  a  defmite  scale;  distinguishing  characteristic 
IS  the  portrayal  of  the  shape  and  elevation  of  the  terrain  by  contour  lines 

Uses  of  topographic  maps 

A.  As  bases  for  other  maps 

Examples:    County  planning  maps,  drainage  basin  maps,  geologic  maps 
land  ownersfilp  maps,  shaded  relief  map? 

B.  Planning  highways 

C.  Selecting  airport  sites 

D.  Selecting  Industrial  sites 
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E.  Routing  pipelines  anci  power  lines 

F.  Locating  boundary  lines  for  cadastral  surveys 

G.  Pianning  cornrnunicatton  faciJities 

H.  Aiding  in  agr)cuJtura!  research 
L  Planning  recreation  areas 

J,      Assessing  and  managing  natural  resources 
HL     Types  of  surveys  used  in  topographic  mapping 

A,  Aerial  (photograrTimetric)  —  Used  for  mapping  projects  covering  large 
areas  more  than  40  acres 

B.  Ground  {field)  survey  —  Used  for  large  scaie  maps  of  small  a^eas  less  than 
5  acres 

(NOTE:  Often  both  methods  are  used  in  combination.  When  photogramma- 
try  is  used,  ground  control  and  field  checks  are  done  by  a  ground  survey.) 

IV,     Field  methods  lor  obtainlrig  topography 

A.  Radial  method 

B,  Stadia  method 

a  Planetable  method 

D.  Coordinate  squares  method 

E,  Offsets  from  tf^e  center  line 

F  Contours  by  hand  level 

U     Factors  affecting  ttia  selection  of  the  field  methat  to  be  used  for  a  topographic 
survey 

A.      Purpose  of  survey 

Map  use  (accuracy  required) 
J.      Map  scale 
D.      Contour  interval 
F       Size  and  type  of  area  ir-^volved 
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F.  Cost 

G.  Equipment  and  time  available 

H.  Experience  of  survey  personnel 
Controls  for  lopqjraphic  surveys 

A.      Hofji^ntal  control 

1  -     Provided  by  two  or  more  points  on  the  ground,  precisely  fixed  In  posi- 
tion by  distance  and  direction 

2.     Control  established  by: 

a.  Traversing  —  Small  land  areas 

b.  Triangulation  Tj 


B.      Vertical  .ontrol 

!.     A  vertical  control  net  is  established  by  lines  of  levels  starting  from 
and  closing  on  t>ench  marks. 

2.  Elevations  are  established  for  all  traverse  hubs. 

3.  Topographic  details  are  usually  built  upon  a  framework  of  traverse 
hubs  whose  positions  and  elevations  have  been  established. 

Steps  in  laying  out  a  topographic  survey 

A.  Run  an  accurate  closed  traverse  within  the  area  to  be  mapped. 

(NOTE:  Even  when  an  open  traverse  is  run,  a  closure  check  Is  done  by  con- 
necting the  two  end  stations.) 

B.  Calculate  latitudes  and  departures,  adjust  traverse,  and  calculate  coordi- 


c. 


d. 


Inertial  and  satellite  methods  —  Technical  advances  for  estab- 
lishing control  for  large  land  masses 


nates. 


INFORMATION  SHEEF 


UsiDv,  the  coordinates,  plot  the  traverse. 
{NOT'j  This  establishes  horizontal  control.) 
Example: 
FIGURE  1 


Reprinled  with  permission  of  the  Vbcatlonat  Currfculum  Development  and  Research  Center, 
Natchitoches,  LA. 

From  the  points  located  by  the  horizontal  control  traverse,  make  a  survey 
(usually  stadia)  locating  all  the  details  of  features  to  be  shown. 

Establish  contours  from  vertical  control. 


508 


INFORMATION  SHEET 


VWI.     MettuHis  used  lo  establish  contours 

A.  Random  shot  method  (Transparency  1) 

1.  Establishes  horizontal  and  vertical  control. 

2.  Locates  details  l-y  direction  and  distance  from  a  control  point. 

3.  Usually  uses  ♦  leodollte  (transit)  —  stadia  method  or  EDM, 

4.  Stadia  distance  is  recorded  and  vertical  angle  is  read  for  each  point; 
then  horizontal  distance  and  elevation  are  calculated. 

6.     Contours  can  be  drawn  by  interpolation  or  estimation  connecting  ail 
points  of  equal  elevation. 

B.  Trace  contour  method  —  The  poif  ts  on  the  ground  are  the  elevation  of  the 
desired  contour  established  by  random  shot  method.  Lines  on  the  map  are 
drawn  connecting  points  of  the  same  elevation. 

C.  Grid  method  (Transparency  2^  The  map  is  divided  into  a  syst'-m  of 
squares  or  rectangles  The  elevations  at  the  corners  and  critical  points  on 
the  lines  are  located.  The  grid  and  elevations  are  plotted  and  the  contours 
are  then  drawn  by  Interpolation. 

D.  Cross  profile  method  (Transparency  3)  —  Unes  are  run  out  at  right  angles  to 
the  traverse  line.  Contour  points  or  elevations  at  changes  in  slope  are 
established  on  these  lines  with  their  distances  out  from  the  traverse.  Points 
are  then  plotted  and  points  of  equal  elevation  are  joined  by  contour  lines. 
This  method  is  used  for  development  of  cross  sections  for  transportation 
plans. 

iX.     National  standanis  foi  accuracy  on  tofMigraphlc  maps 

A.  Horizontal  accuracy  —  Requires  no  more  than  10  percent  of  well-detined 
map  points  tested  to  be  more  than  Vbo  inch  (0.5mm)  out  of  correct  position 
at  publication  scales  of  1:20,000  or  smaller. 

B.  Vertical  accuracy  —  Requires  that  no  more  than  10  percent  of  the  eleva- 
tions of  test  points  Interpolated  from  contours  be  In  error  more  than  half  the 
contour  inteival. 


I  • 
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X.     Scales  for  topographic  map  series  —  U.S.G.S. 


f  — — — — — — ^  

Series 

Scale 

One  Inch 

Standard 

Qiiadrar^gte 

Size 

(latitude  & 
longitt*de} 

Quadrangle 
Arae 

(square  mlle^) 

73-minute 

1:24,(K}0' 

7.5  X  7.5  miri. 

49  to  71 

15-minute 

1:62.500^ 

about  mile 

15  X  15  min. 

197  to  282 

Intermecifate- scale 
quadrangle 

1:100,000 

over  1.5  miles 

30min,  x  1° 

1,145  to  2,167 

as.  1:^,0W 

1:250,raD 

about  4  miles 

1**  X  2» 

4,580  to  8,W9 

International  Map 
o!  the  World 

1:1,000,(M)0 

5»t)0ut  16  rniles 

4^  X  6*^ 

73,734  to  102,759 

'For  Ataska,  the  scale  Is  1:25.(®0  and  for  Puerto  Rico.  1:20.000 

•Tor  Alaska,  the  scale  is  1:63,^  { ■  inch  represents  i  rnile)  and  the  quadrangle  stea  Is 

15  X  20  to  36  minutas, 
'Maps  of  Alaska  and  Hawaii  vary  from  these  standards. 


X!.     Selection  of  contour  intervals 

A.  Standard  of  accuracy  required  affects  the  selection  of  a  contour  interval. 

Fxample:  National  standards  can  interpolate  a  map  within  Vz  contour 
Interval.  If  accuracy  required  is  1  foot,  then  a  2  foot  maximum 
interval  is  necessary. 

B.  Tenain  type  regulates  the  contour  Interval. 

1.  Rugged  terrain  requires  a  larger  contour  interval. 

2.  Fiat  ground  uses  a  small  contour  Interval  to  shovL'  the  surface  ade- 
quately. 

C.  if  map  scale  is  reduce,  the  contour  Interval  Is  increased. 

D.  5, 10,  20,  1{X),  and  200  feet  are  the  Intervals  most  commonly  used. 

E.  U.S.G.S.  commonly  uses  40  foot  contour  intervals. 

F.  Defense  flapping  Service  (DMS)  commonly  uses  K)  foot  contour  Intervals. 

G.  Contour  Interval  should  not  vary  on  any  one  map. 

(NOTE:  Some  maps  that  represent  very  fiat  ten-ain  may  employ  Va  contours. 
These  are  ustially  shown  as  dashed.) 

H.  Common  rulo  on  contour  intervals  is  not  to  snow  more  than  10  contours  per 
llrear  inch. 


ERIC 


,1  rq 


INFORMATION  SHEET 


Characteristics  of  contour  lines 

A.  A  contour  Is  a  line,  all  points  of  which  lie  at  equal  rfevations, 

B.  Every  contour  closes  upon  itself  either  within  or  without  the  ffmlts  of  the 
map;  in  the  latter  cas*,  it  is  drawn  to  the  edge  of  the  map. 

C.  A  contour  line  closing  within  the  limits  of  the  map  either  indicates  a  s»  immit 
or  a  depression.  If  the  depression  does  not  enclose  a  iyxiy  of  water,  it 
should  be  numbered  or  hachured  to  indicate  its  elevation. 

D.  Contours  never  cross  each  other,  except  in  the  case  of  an  overhanging  cliff 
or  a  cave,  and  then  they  must  cross  twice.  Such  cases  seldom  occur,  but  If 
they  do,  the  lower  contour  should  be  dotted. 

E.  On  uniform  slopes,  contours  are  evenly  spaced, 

F.  On  a  plane  surface,  contours  are  straight  lines,  parallel  to  each  other. 

G.  The  distance  between  contours  varies  inversely  as  the  slope. 

H.  The  sharpest  bends  In  contours  occur  at  their  intersection  with  ridge  and 
valley  lines,  which  they  cross  at  right  angles. 

I.  A  single  contour  cannot  intervene  between  two  other  contours  having  the 
same  elevation  either  on  a  summit  or  In  a  valley. 

Example:   The  maximum  ridge  and  minimum  valley  contours  must  occur 
In  pairs  if  they  do  not  close  within  the  limits  of  the  map. 

J.  One  contour  cannot  be  superimposed  upon  r.nother  except  where  they  indi- 
cate a  vertical  cliff. 

K.  Contours  bend  towanj  the  upgrade  when  crossing  a  valley  or  depression, 
and  toward  the  down  grade  when  crosring  a  ridge  line. 

L  Contours  crossing  a  railroad  laid  to  an  even  grade  will  be  spaced  at  equal 
intervals. 

Contour  lines  crossing  a  stream  point  upstream  and  form  V's;  they  point 
down  the  ridge  and  form      when  crossing  a  ridge  crest. 

N.  Contour  lines  cannot  run  into  the  shore  of  a  lake  or  other  still  body  of  water 
since  the  water  surface  is  at  the  sa^e  level  at  alt  points. 

O.  It  is  customary  to  make  every  fifth  contour  line  (index  contour)  heavier  than 
the  rest.  The  line  Is  broken  at  some  convenient  place  and  the  number  repre- 
senting the  elevation  is  Inserted.  When  contour  lines  are  far  apart,  each  on© 
may  be  numbered. 

P.  On  a  summit  or  low  point  the  last  contour  line  is  labeled  and  the  elevation 
within  the  contour  is  given. 
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Xlii.     Typical  contour  line  configurations 
A.  Stream 

FIGURE  2 


B.  Embankment 
FIGURE  3 


• 
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C.  Dam 

FIGURE  4 


D.      Steep  and  flat  terrain 
FIGURE  6 


Spot  Elevation 


Steep  Terrain 


Flat  Terrain 


.1- 
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E.  Saddle 


FIGURE  6 


F      Depression  contour 
FIGURE  7 


Lowest  Elevation  Point 
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Overhang  or  cUff 
FIGURE  8 


Index  and  Intermediate  contours 
FIGURE  9 


ntermediale  Contour 


Index  Ck)ntour 


.f 
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I       Original  and  finished  contours 


FIGURE  10 


A.      Planimeter  method 


1.  Standardization  —  Standardize  the  planimeter  for  a  known  area  on 
the  same  paper  medium  as  the  map.  With  the  planimeter  tracing 
point,  FREFHAND  the  boundary  of  the  known  area  in  a  CLOCKWISE 
direction. 

2.  Calculations  —  Divide  the  known  area  by  the  average  reading.  Each 
value  of  the  planimeter  counter  is  now  equal  to  a  known  area. 

3.  Unknown  area  —  Trace  the  unknown  area  in  a  clockwise  direction. 
B&peat  at  least  2  times  and  average  by  the  area  value  for  the  total 
area. 

(NOTE:  This  procedure  is  covered  in  more  detail  In  Unit  VI,  Job  Sheet 
#2.) 


.1  - 

ERIC 


516 


INFORMATION  SHEET 


B.      Irregular  boundaries  methods 

(NOTE:  The  area  of  a  parcel  of  land  bound  by  an  irregular  boundary,  such  as 
a  shore  or  a  river,  cannot  be  determined  uniquely  like  the  area  of  a  rectan- 
gle, trapezoid,  etc.  Several  approximate  methods  are  possible  (trapezoidal. 
Durand^.  Simpsonis  rule,  etc.)  and  all  are  based  on  the  concept  of  subdivid- 
ing the  total  area  into  n-strips.  The  boundary  t^en  approximates  a  straight 
line  (trapezoidal  rule)  or  a  known  cun^e  (parabola  -  Simpson's  rule),  and  the 
lota!  area  then  becomes  the  sum  of  the  individual  calculatable  areas.  The 
greater  the  number  of  strips  used,  the  mce  accurate  the  area  and  the  eas- 
ier it  will  be  to  draw  the  boundary  on  the  plat.) 

FIGURE  11 


Given  an  irregular  boundary,  divide  the  basniinc?  (AL)  »nto  any 
desired,  but  regufar  mteivals  (wl  From  the  taseline  establish 
perpendicular  oil  sets  (h.,  h..  etc.)  to  the  boundary.  See  Figure 
12. 

FIGURE  12 


Areas  Determined  by 


Simpson's  Vj  Rule 


1.     Trapezoidal  rule 
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b.  Thf>  area  of  a  trapezoid  is: 

c.  The  total  area  of  several  adjacent  trapezoids  is:  <See  Figure  12) 

d.  Co'Tib'.nIng  the  above  matbematicaHy  gives  the  equation  for 
t  J  trapezoidal  rule. 

A,  «=  w  (^^^-  4-  h,  ^  h     ...  ^  K  i) 


WHERE:    A,  -  total  area 

vtf  =  interval  spacing  (constant) 
h  =  perpendicular  offset  distances 

Note:  Some  offsets  may  be  zero  (0). 

Exan^ple:    Given:    w  ~  20.00ft  h,  =  14.73ft 

h  =  0.00ft  h,  =  15.91ft 

h      16.08ft  h  O.OOft 

A.  =  20.00ft  f  -^^^'  Y"^''  .  idOBft     t4.73fl  .  15,9lft) 


€1 
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Simpso!    rule  {or  Simpson's  V3  rute) 

(NOTE:  Simpson's  rule  is  similar  to  the  trapezoidal  rule,  but  It 
assumes  that  the  curve  through  each  successlw  3  poln's  Is  a  por- 
tion of  a  parabola.  It  normally  givea  a  t>ette'  fit  (area)  than  the  trape- 
zoidal rule.) 

a  Given  an  in^eguiar  tjoundary,  divide  the  baseline  (AB)  into  an 
even  number  and  reguiar  Intervals  (w).  From  the  baseline 
establish  perpen<Slcular  offsets  (h„  h.,,  ate.)  to  the  boundary. 

b.  Label  a//  offsets,  by  starting  with  h,  at  the  beglnnlnp  of  the 
baseline. 

c.  Equation:  Simpson^  rule 

A.    I  [  {h,  +  K)  +  4  Ih,.,,,  +  2  i:h.,„  ] 

WHERE:   A,  =  Total  area 

w  -  Interval  spacing  (constant) 
h  !=  Perpendicular  offset  distance 

Note:  Some  offsets  may  be  zero  '^i 

Example: 
FIGURE  13 


Given:   w  -  11.59  ft 

h,  «  10.52  ft  {FIRST) 

h;  =  9.03  ft 

h,  K  0.00  ft 

h,  s:  13.74  ft 

h,  e  13.86  ft 

h,  =  7.52  ft 

h,  =  0.00  ft  {LAST) 

Solution: 


A,  =  H  (h,  -5-  h.  5  +  4  ^h,.,.  4-  2  Kh,,.  ] 

A.  =  114^^1  {10.b2tt  +  0.00ft)  + 

4  (9.03ft  ■¥  13.74ft  ^  7.52ft)  -f  2  (0.00ft  +  13.86ft) 
=  615.82  ft-  =  6ie  ft^  {to  3  sig.  fig.)  «  Answer 
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Siaps  in  calculating  cut  and  ff'i  using  the  contour  aiea  method 

{NOTE:  Grading  plan  must  be  in  place.  This  method  is  adequate  for  general  quan- 
tity estimates.) 

A.  Make  an  earthwort<  diagram  on  the  grading  plan, 

B.  Draw  boundary  lines  of  no-cut,  no  fill. 

C.  Bring  out  new  contours  where  they  differ  fronr  the  old  by  ifiterconnect  ng 
the  points  where  the  new  contours  rejoin  the  old  ones. 

D.  Shade  the  areas  between  old  and  new  contours  at  each  level,  using  one 
color  for  cut  and  another  for  fill. 


E.  Measure  the  shaded  ureas  with  a  planimeter. 

F.  Approximate  the  volume  of  the  cut  and  fill  by  multiplying  the  contour  inter- 
val by  the  sum  of  shaded  areas. 

Example:    In  Figure  15  the  contour  interval  is  5  feet. 
Total  volume  (V)  in  cubic  feet  is: 
V  «  5{A,  +  Aj  +  A,) 

Steps  in  de</aioping  and  plotting  a  profile  from  profile  levollns  notes  (Transparency 


A.      Stakes  are  set  up  at  regular  intervals  (range  from  every  25,  50,  100  feet, 
depending  on  regularity  of  the  ground). 


FIGURE  14 
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B.  Station  0+00  Is  the  beginning  point.  It  is  always  positive  relative  to  a  known 
bench  mark  <BM). 

(NOTE:  A  known  bench  mark  gives  the  survey  ieam  an  exact  location  and 
elevation  to  work  from,  and  allows  for  mathematic  checks  for  elevation 
readings.) 

C.  Obtain  the  elevation  at  station  0+00. 

1.  Level  is  set  near  station  0+00  and  a  plus  reading  (backsight)  is  taken 
from  the  BM. 

2.  The  plus  reading  is  added  to  the  elevation  of  the  BM  to  give  the  HI 
{height  of  Instrument), 

3.  Foresights  are  then  read  on  as  many  full  station  points  as  cari  be 
taken  conveniently  from  the  positions  of  the  instrument. 

4.  The  foresight  readings  are  subtracted  from  the  HI  to  obtain  the  eleva- 
tions. 

D.  When  necessary  to  take  roadlngs  on  stations  ahead,  the  level  is  moved  for- 
ward to  a  TP  (turning  point)  or  next  station  and  a  reading  is  taken.  The  read- 
ing is  subtracted  from  the  HI  which  gives  the  elevation  of  the  TP  or  that 
station, 

1.  A  TP  is  established  when  a  rod  reading  exceeds  IK)  feet  or  is 
obstructed  from  observation  dependent  on  terrain  and  temperature. 

2.  The  first  turning  point  would  be  labeled  TP1. 

3.  A  reading  is  taken  on  each  TP  and  subtracted  from  the  HI  to  give  the 
elevation  at  that  point. 

E  Profile  leveling  should  be  terminated  at  another  bench  mark.  Usually  the 
survey  returns  to  the  starting  point  for  a  check  on  the  error  of  closure  on 
tba»  survey. 
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Check  calculations  —  Add  the  initial  elevation  an-:l  the  total  {l)  of  back- 
sights, then  sut?tract  the  total  {il)  foresights,  and  this  should  e^^ual  the  final 


elevation. 
FIGURE  15 

STA          +           H!  ~  ROD  ELEV 

BM#5  ;,.02        62.27  57.25 

TP#1  0.27        55.22  7.26  55.01 

0+0  3,34  51.94 

1  +  0  4.42  50.86 

TP#2  2.66        48.52  9.42  45.86 

2+  0  9.75  38.77 

BM#6  7.17  41.35 


7.95  23.85 


Check:  57.25 

+  7.95 

65»20* 
-  23.85 

41.35  Check  OK 


Plot  the  profile  from  the  field  notes. 

1.  Use  profile  paper  for  layout. 

2.  Establish  appropriate  horizontal  and  vertical  scales. 
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3.  Using  the  information  given  in  the  level  notes  for  the  elevation  for 
each  station  (point),  begin  to  plot  elevation  points  starting  at  station 
0+00. 

FIGURE  16 


4.    Once  ait  elevations  are  plotted,  the  points  should  be  connected  with 
a  smooth  line. 

XVII.     Developing  a  profile  from  a  contour  map 

(NOTE:  This  is  the  least  common  method  of  plotting  profile.  The  preferred  nnethod 
Is  from  profile  field  notes.) 

A.  CJontour  map  is  placed  above  the  profile  grid  and  Is  then  considered  the 
plan  view. 

B.  The  location  of  the  cross  section  cutting  plane  line  Is  marked  on  the  con- 
tour drawing. 

C.  The  extremes  of  elevations  are  determined  from  the  cutting  plane  line  on 
the  contour  map. 

FIGURE  17 


PROFILE  A  ^' 
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D.  Appropriate  verticil  scale  is  selected  and  is  labeled  on  Ihe  profi'e  paper 
with  the  elevation  required. 

(NOTE:  It  is  customary  in  civil  engineering  to  draw  the  profile  to  an  exagger- 
ated vertical  scale.  Horizontal  scale  is  already  determined  by  the  contour 
drawing.) 

E.  The  point  of  Intersection  of  the  cutting  plane  line  and  the  contour  line  is 
projected  to  the  profile. 

(NOTE:  The  elevation  of  the  Intersecting  contour  should  correspond  to  the 
same  profile  elevation.) 

F.  The  projected  points  are  ct  nnectea  with  a  smooth  continuous  line  and  any 
elevations  or  featunss  are  Itbeled. 

XVHI,     Methods  for  plotting  contour  Hnes 

A.      Random  pattern  olotting  from  stadia  notes 


1.  Given:  A  series  of  random  points  (elevations)  located  in  critical 
points  such  as  ridges,  summits,  stream  junctions,  gi»«nes,  etc.  This 
theory  of  contouring  works  on  the  assumption  that  tiie  slope 
between  two  points  Is  constant. 

FIGURE  18 
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2.     Along  the  main  stream  line,  inlerpulate  tho  dlcvations  of  all  stream 
functionb  not  given, 

FIGURE  19 


3.  Using  those  tick  marks  aiong  the  streams,  it  is  possible  to  interpolate 
the  contour  intervals.  The  contours  crossing  at  the  stream  with 
the  ''V '  pointing  upstream. 

4.  Next  interpolate  the  contour  intervals  on  the  hi  Us  between  the 
stream  beds  using  the  placement  of  contour  intervals  on  the  streams 
as  a  guide. 

5.  Finalize  the  contours,  completing  one  contour  a!  a  time.  Make  sure 
the  subsequent  contour  conforms  to  the  previous,  contour. 


FIGURE  20 
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B.      Rad»al  pattern  contouring 

1.     Given  from  field  notes  a  radial  pattern  of  elevation  points  from  a  tra* 
verse  point. 


From  Graphics  for  Engineers  by  Ralph  Hoelscher.  et.  a  J.  1%8.  Reprinted  with  per- 
m'ssion  of  John  Wiley  and  Sons,  Inc. 

2.  Assuming  the  slope  between  elevation  points  Is  even,  the  distance 
between  points  can  be  divided  Into  a  number  of  spaces  equal  to  the 
difference  In  elevation  between  points. 

3.  Then  the  tick  marks  which  fit  the  contour  interval  are  connectod  with 
a  smooth  conforming  line. 

(NOTE;  It  is  here  where  contour  Inteipolatlon  takes  on  artistic  form. 
When  in  doubt,  always  make  contour  ilr>es  parallel  to  each  other  and 
evenly  spaced  between  control  points.) 

C.     Contouring  from  a  grid  pattern 

1.  Given  from  field  notes  a  series  of  elevations  that  lay  cu^  in  a  grid  pat- 
tern. 


RGUR'i  21 
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2.     Este±>!ish  Ihe  grid  points  with  the  appropriate  scale.  Lal>el  each  grtcf 
point  with  its  assigned  elevation. 

FIGURE  22 

^  100' 

X  ^ —   
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185.0 


Cetermins  how  many  contour  intervals  fall  t)etween  each  grid  point. 
Use  a  scale  or  dividers  to  locate  each  point  of  interval  between  grid 
points. 


FIGURE  23 

-f  

185.7 
4  86 


"88 


1887 
k  90 


-f  -  

1€^.2 


♦  94 

194.5 


92 


4  ,  . 
186  3 

86 
♦  88 

t  90 


90 

190-2 
90 


1B3.b 
84 

'86 


88 

1882 
88 


88 


180.1  88 


187.3 


187.1 


182.8 
#84 


♦  66 

! 

186,8 


-►86 


^  ^  1^.8 


86 
186.1 


+ 


S4 


182.7 


183.8 


84'* 


4 


184.3 


+ 


185.0 


CONTOUR  INTERVAL  «  2  FT 


ERIC 


CD.  527 


INFORMATION  SHEET 


4.    Carefully  connect  lines  of  the  same  elevation. 

(NOTE:  Lines  stiould  not  cross  and  if  a  question  occurs,  a  site  visit 
may  be  necessary  to  clarify  ttie  lay  of  the  land.) 

FIGURE  24 


5.     Smooth  out  contour  lines  to  rollow  evenly  with  each  other.  Assign 
labeling  to  index  contc  jrs. 


FIGURE  25 
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XIX     Fixing  grade  lln©  (Transparency  5) 

A.  Ground  profile  is  used  as  the  basis  of  itudy  to  fix  the  grade  location. 

B.  Faclois  that  contiol  grade: 

1.  Location  of  stream  crossings 

2.  Beginning  and  ending  points 

3.  Routes  through  towns  and  villages 

4.  Maxlnr^um  rates  of  grade  for  the  type  of  traffic  using  the  highway  or 
railway 

C.  Grade  is  selected  and  fitted  to  the  ground  so  as  to  eliminate  excessive  cut 
and  fill 

D.  The  amount  of  dirt  removed  from  the  cuts  should  closely  equal  the  amount 
n^qulred  to  flH  the  tow  areas  to  avoid  expensive  hauling  of  fill  dirt. 

E.  The  gradient  is  found  by  dividing  the  amount  of  rise  by  the  horizontal  dis- 
tance- 

F      The  percent  of  grade  is  found  by  multiplying  the  gradient  by  100. 

Example:   If  a  road  uses  one  foot  vertically  in  a  horizontal  distance  of  1CK) 
feet,  it  has  a  1%  grade. 


Datum 


Percent  of  grade  -  — - —  x  100 
Distance 

Depending  on  the  type  of  project,  the  grade  line  wilt  pertain  to  different 
slopes. 

1.  Highways,  roads,  and  bridges  ~  Grade  ?s  the  finished  vertical  cross 
section  at  center  line. 

2.  Other  structures  —  Grade  line  represents  subgrade, 

3.  Railroads  —  Grade  lint^  represents  the  location  of  the  base  rail. 
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I,       Grade  v^hen  calculating  cut  and  til! 

1.  Grade  higher  than  elevation  in  the  profile;  a  notation  to  fill  is  shown 
Example:    F  5.67' 

2,  Grade  below  the  profile  elevation,  a  cut  notation  is  used. 
Example;    G  2.87' 

ijieneral  faots  ahmit  aerial  photogrammetry 

A.  Aerial  photos  of  most  of  the  United  States  are  available  for  a  fee  through 
fedcraK  state,  and  focal  government  agencies. 

B.  Photographs  may  be  taken  from  airplanes,  satellites,  or  ground  stations. 

FIGURE  27 


Overlap 
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C. 


D. 


E. 


Aerial  photographs  are  taken  in  sequential  order,  usually  with  ;K>-60  percent 
fonfl/ard  overlap  and  10*30  percent  side  overlap. 


FIGURE  28 


Flight  Strips 


Fonward  Overlap  (30  -  60%) 


Side  Overlap  (10-30%) 


The  minjrr.um  contour  Interval  accurately  obtainable  from  aerlcM  photos 
depends  on  the  height  of  tne  flight  above  the  ground. 

The  scale  of  the  aerial  photo  Is  the  ratio  of  the  camera  focal  length  to  the 
height  of  the  flight  above  ground. 

Scale  (RF)  i'Mq  9Ma!lce 
Ground  Distance 

XXI.     Advantagas  and  disadvantages  of  using  aerial  photography  for  mapping  work 

A.  Advantages 

1.  Speed  at  which  work  is  accomplished 

2.  Wealth  of  detail  secured 

3.  Access  to  areas  d.tflcult  to  reach  by  ground 

B.  Disadvantages 

1.  Cost  of  flying  a  project 

2.  Availability  of  aerial  photos  for  all  arei".. 

3.  Distortion  around  edges  of  aerial  photos  due  to  curvafure  of  the 
earth 
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XXIf.     Appffcations  of  aerial  photogrammetry 

A.  Stereo  compilation  and  photo  Interpretation 
Examples:    Topographic  maps,  roula  survey 

B.  Photo  mosaic  —  A  composite  of  sev  eral  aeria!  photos  tied  together  to  rep- 
resent a  large  area 

C.  Photo  map  —  Map  size  reproduction  of  a  mosaic  map  with  added  informa- 
tion drafted  over  the  photo 

D.  Orthophoto  —  Orthographic  photograph  that  results  from  processing  aer- 
ia! photographs  to  remove  distortion*!  and  displacements  due  to  relief  and 
tilt 

E.  Analytical  aerotn  igulation  —  Producing  coordinates  of  photo  control 
points  by  mathematical  procedures  using  computers 

XXffi.     Aerial  photo  control 

A.  Controi  points  for  the  survey  are  located  in  the  field,  identified  and  marked 
on  the  photo,  and  used  to  set  up  a  stereo  model. 

B.  Horizontal  control  for  a  stereo  model 

1.  A  baseline  measurement  of  two  clearly  Identifiable  points  from  the 
grou^'ri  w;.,iin  the  model  area  is  required. 

2.  This  baseline  should  be  long  enough  to  measure  3  or  more  inches  on 
the  photo. 

3.  Baseline  measurement  should  be  provided  every  third  or  fourth 
model. 

C.  Vertical  control  for  a  stereo  n.odel 

1.  Four  vertical  control  points,  one  near  each  corner  of  the  model,  are 
required. 

2.  Vertical  control  I?  determined  by  differential  leveling  or  trigonometric 
levj^Ung 
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XXiV.     Stigps  for  using  the  stereoscope 

A.  Line  up  the  adjoining  aeria!  photographs  with  common  features  lined  up. 
tNOTF::  Use  one  landmark  to  help  line  up  (he  photos  corrv^cHy.) 

B.  Slightly  overlap  the  two  photos  and  set  the  stereoscope  on  the  photos 
straddling  the  overlap. 

FIGURE  29 


C.  Look  through  the  viewers  and  fix  on  ihe  landmark.  You  should  see  two 
images  of  the  landmafR.  ^One  appears  to  float.) 

D,  fvlaneuver  the  photo  so  the  two  images  line  up,  one  on  top  of  the  other  At 
this  time  you  should  see  the  photo  images  in  three  dimensiofi  {3-D). 
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Random  Shot  Method  for  Establishing  Contours 


From  Modew  Topograf^ic  Drawing  by  Bob^l  Steele.   Reprinted  with  permission  of  the  Gulf  Publishing  Company. 


00-536 


Grid  Method  for  Establishing  Contours 


From  Map  Drafting  and  Reiated  Computatk)n$  for  Plane  Surveying:  f^fd  Book.  Repnnted  with 
permission  of  the  Vocational  Curficutum  De^'elopment  and  Research  Center.  Ma!chltoches»  Loui- 
siana. 
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Cross  Profile  Method  for 
Establisfiing  Contours 
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Leveiini 


Level  Rod 

Reading:  4.14 

Add  this  to 
3.M.  Elevation 


Reading:  3.6:^ 

Subtract  this 
from  H.I. 


Level  Instrument 


Backsight 


Elevation 
1000.00' 
USGS  BM 
Beginning  Point 


TP1  = 


10)4.14' 
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Procedure 


1004.14'  H.L  =  10(K).52'  TP2  =  1005.96' 
-    3.62  -¥    5.44  -  4.89 

1000.52'  1(M)5.96'  1001.07' 
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Example  of  a  Grading  Plan 
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ASSIGNMENT  SHEET  #1  -  INTERPOLATE  CONTOURS  FROM  A 
GRID  SURVEY  AND  PREPARE  PROFILES  FROM 
THE  CONTOUR  MAP 

PART  !  —  Interpolate  contours  from  a  grid  survey 


D'  E'  F' 


/ 

_j_23.S       ^34.2      _^45.2       _j_50.0       _^45.6       ^35.2       ^27  7       ^22  1       '_^16  0 

A  4        +3^  ''       430-3  ^52.2       ^41.0       _j_327       ^24.S  ^17.2       _j_22 1 

/ 

/ 

,45  8       ,  382      .  46.3       ,  48.1       ,  37,0       .  28.6       ,  22.5  ,  28  0       .  33.3 

/ 

B|       ^50.0      ^45.6       ^42.1        ^40.0      ^313    ^27  5      ^33  3       ^40.8      ^45  5 
,55.1       ,50.5       .44.4       ,:462       ,  37  7       .34  6        .41  1        ,  47  1  ,51.0 

\ 

/ 

^^55,3      ^490      ^421       ^435     /^42.&       ^462       ^52.6  ^56,7 


65.7       ,60.2       ,  52.1        .500      ^49.5       ,49.5        .51.0        ,  57.9  .60.1 


8' 

Hi 


0 


Given:  Elevations  plotted  on  a  grid  for  a  contour  map.  Horizontai  scale;  1  in.  =  20  ft. 

Comp      she  contour  map  above. 
Use  ct    uur  interval  (CI)  =  5  ft. 
Label  aii  contours. 
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RART II  —  Plot  the  profiles  that  are  Indicated  on  the  contour  map  in  Part  I.  Plot  A-A'  through  F- 
F'. 

Use  horizontal  scale:  1  in.  «  20  ft,  vertical  scale:  each  given  mark  *  5  ft. 
Label  sections  and  elevation. 


J^—  1  U   i  l__  I  L 


J  


i...  -  i_ 


J  1   I  L 


J  L 


J  L 


a,. 
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TOPOGRAPHIC  MAPPING 
UNIT  Vlli 


ASSIGNMENT  SHEET  #2  —  SET  UP  CONTOURS  IN  ISOMETRIC 


Directions:  Use  the  contour  map  that  you  coniploted  in  Assignment  Sheet  ^1  for  the  final 
drawing. 

Following  instructiuus.  beiow.  sei  up  an  area  of  tupograpjs,  into  an  isometric  block. 

Vertical  scale:  1"  =  10  ft 
Horizontal  scale:  1 "  =  20  ft 

Given:    Map  view  of  required  area  to  t>e  placed  in  isometric  block  form. 
Required:    3  sheets  tracing  vellum 
SHEET  #1 

Vou  are  given  the  contour  interval,  vertical  and  horizontal  scales. 

You  have  your  map  view  of  designated  area  with  contour  lines  enclosed  in  a  neat  line. 

Step  I:   Choose  a  point  of  view  (that  is  the  direction  you  wish  to  look  into  the  block  diagram). 
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Shee!  «1 


Step  II:   Set  up  a  grid  appropriate  to  the  scale  of  the  map. 

Step  HI:   Set  up  zone  coordinates  on  Qm  using  "0"  as  the  location  for  point  of  view. 

Sheet  #r 


1-= so- 


on example) 
Vertical  Scale:  ■i"^  f>0' 


Point  of  View 
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SHEFT  #2 

Step  IV:   On  Sheet  #2  draw  In  neat  line  at  30*  to  the  horizontal. 

Step  V;   Establish  point  of  view,  then  place  grid  In  and  the  zone  coordinates  in  the  appropri- 
ate position  tor  the  point  of  view. 

Step  VI:   Next  plot  In  location  of  contours  {labeling  contour  interval).  Use  the  grid  to  help  you 
place  contours  In  correct  position. 


Same  Spacing  as  Sheet  »2 


Step  VliJ-A 


Bottom  of  Isometfic  Block 

Sheet  n:i 
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Stop  V!l:    Set  up  vertical  scale  on  upper  part  of  sheet  ar  shown  tii  exajnple  Tic.  verjlca!  scale 
15  to  stiow  a  mark  to?  each  contour  interval 

Stf'P  VIM;    Piace  your  final  drawing  sheot  (Sheet  #3)  over  Shcot  #2 

A.  Traco  off  the  part  of  the  ver ttcaJ  scale  as  she  .  n  *  0"  mark. 

B.  Renistf  r  "0"  mark  of  verticai  scale  on  Sheet  #3  over  "0"  marK  of  vertical  scale 
Gr\  Sheet  #2,  Trace  off  lowest  contour  interval  line  and  neat  fine  between  low- 
est points  of>  map. 


SiirJo  ■  0  mark  down  to  next  vertif;a'  measure  on  scale,  Trace  off  next  highest 
cof^tour  mtervaf.  Sketch  m  j:lopc  ixfgc  of  block  to  forn-i  edge  of  contours  Vt  • 
are  oow  storting  lo  observe  the  formation  of  the  shape  of  the  land 
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TOPOGRAPHIC  MAPPING 
UNIT  Vilt 

ASSIGNMENT  SHEET  #3  -  CALCULATE  GRADES 

Directions:  Calculate  the  grade  for  the  foiiowing  situations. 


A. 


B. 


08vation 


from  690.0  to  697.0 


Hoiizonta)  Distance 


13  feet 


D. 


from  935.5  to  885.5 


from  50.2  to  59.9 


from  234.6  to  277.6 


from  356.0  to  234.4 


 L_.- 


27  feet 
7  feet 
257  feel 

375  feet 


Show  grade  in  percentages. 
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TOPOGRAPHIC  MAPPING 
UNIT  VIII 

ANSWERS  TO  ASSIGNMENT  SHEETS 
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PART  ij 


A  .A- 


~f  


AfMSWERS  TO  ASSIGNMENT  SHEETS 


....  1. 
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ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #2  -  Evaluated  lo  the  satisfactfun  of  the  (fn^tructor 
Assignment  Sheet  #3 

A.  53* 

B.  IHfv,. 
C  138 
D  17'.- 


TOPOGRAPHIC  MAPPING 

UNIT  vni 


NAME 


TEST 


Match  the  terms  on  the  right  with  the  correct  definitions. 


_a.  An  established  elevation  of  the  ground  or  a 
road  surface;  the  amount  of  incline  or  slope 
from  the  horizontal  expressed  usually  in  per- 
centages 

_b.  A  survey  reading  taken  on  a  point  of  known 
elevation  for  the  purpose  of  obtaining  the 
height  of  the  instrument;  also  callKl  a  plus 
(+)  sight 

_c.  Any  numerical  or  geometrical  quantity  or  set 
of  such  quantities  that  serves  as  a  reference 
or  base  for  other  quantities 

_d.  A  point  on  a  map  or  chart  whose  height 
above  a  specified  reference  datum  is  noted, 
usually  be  a  dot  or  smail  "x"  and  elevation 
value 

,e-  Contour  lines  that  are  between  index  con- 
tours 


1 .  Aerial  photograph 

2.  Backsight 

3.  Contour  interpolation 

4.  Contour  interval 

5.  Contour  line 

6.  Cut  and  fill 

7.  Datum 

8.  Depression  contour 
lines 

9.  Foresight 
10.  Grade 


f.       Represent  half  Intervals  between  contour 
lines 


g.  A  pocket  size  stereoviewer  consisting  of  two 
magnifying  lenses  In  a  metal  frame  that 
allows  ease  In  viewing  aerial  photographs 
without  having  to  use  a  stereoplotter 

h.  A  photograph  taken  from  an  airborne  vehi- 
cle 


X      The  rate  of  grade 

J.  A  line  and  symtjol  representation  of  natural 
and  selected  man-made  features  of  a  part  of 
the  earth'fe  surface  plotted  to  a  definite 
scale;  distinguishing  characteristic  ic  the 
portrayal  of  the  shape  and  elevation  of  the 
terrain  by  contour  fines 
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.m. 


.k.  Refers  to  distance  and  elevation  measure- 
ments that  have  been  obtained  by  surveying 
methods 

.1.  Indicate  an  elevation  that  represents  a  low 
place  on  the  ground  that  has  no  surtace 
drainage 

The  vertical  distance  between  the  planes  of 
consecutive  contour  lines,  such  as  5, 10. 20, 
100.  or  200 

A  plan  containing  original  ground  contours 
over  which  contours  of  the  highway,  subdivi- 
sion, or  other  embankment  or  excavation  to 
be  completed  are  superimposed  on  and  con- 
nected with  the  original  ground  contours  at 
the  edge  of  construction  limits 

_v..  A  map  that  shows  relief  by  conventions 
such  as  contours,  hachures.  shading,  and 
tinting 

_p.  A  road  construction  term  that  describes  the 
quantities  of  earth  removed  from  hillsides 
and  filled  into  low  spots 

Topographic  datum  line  which  Is  the  level 
between  high  and  low  tide 

_r.  An  imaginary  line  on  the  ground  connecting 
all  points  that  are  the  same  elevation  above 
or  below  sea  level 

.s.      Every  5th  contour  line,  which  is  numbered 

X  Determination  of  an  Intermediate  value 
between  field  values  from  some  known  or 
assumed  rate;  estimating  of  contours 

,u.  The  ^ility  to  see  three-dimensional ly  using 
two  yiews  of  a  single  object  from  two 
slightly  different  positions 

.V  The  science  of  obtaining  measurements  by 
means  of  photographs,  usually  aerial  photo- 
graphs 


11.  Grac»lent 

12.  Grading  plan 

13.  Index  contour  line 

14.  Intermediate  contour 
lines 

15.  Isometric  map 

16.  Photogrammetric  sur- 
veying 

17.  Sea  lovel 

18.  Spot  elevation 

19.  Stadia 

20.  Stereoplotter 

21.  Stereoscope 

22.  Stereoscopic  model 

23.  Stereovlsion 

24.  Supplemental  con- 
tour lines 

25.  Topographic  map 
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 A  piece  of  equipment  that  allows  the  opera- 
tor to  view  the  stereo  model  in  SHdimension; 
from  this  moool  topographic  and  planimet- 
ric  Information  can  be  traced  out  for  future 
development  of  a  map 

 X.      A  survey  reading  taken  on  a  new  point  to 

determine  Its  elevation,  also  called  a  minus 
sight 

,  y.      The  area  covered  by  two  overlapping  or 

stereo  pair  of  photos 

2,     List  five  uses  of  topographic  maps. 

a.   ______„^  


b. 

c. 
d. 
e. 


3.  Match  types  of  surveys  used  in  topographic  mapping  listed  on  the  right  with  the  size  of 
area  to  be  mapped. 

 a.      Used  for  large  scale  maps  of  small  areas       1  Aerial  survey 

less  than  5  acres 

2.  Ground  survey 

 b.      Used  for  mapping  projects  covering  targe 

areas  more  than  40  acres 

4.  Select  from  the  following  list  flie  field  methods  for  obtaining  topography  by  placing  an 
"X'*  m  the  appropriate  blankr^. 


a. 

Contours  by  hand  lev^el 

b. 

Aerial  method 

,.  c. 

Planetable  method 

d. 

Least  squares  method 

e. 

Coordinate  squares  method 

 f. 

Radial  rr^ethod 

 g. 

Stadia  method 

h. 

Laser  method 
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6. 


7. 


8. 


List  four  factors  affecting  the  selection  of  the  field  method  to  be  used  for  a  topographic 
survey. 

a.  .  ^  

b.  .  

c.  .  

d.  


Distinguish  between  horizontal  and  vertical  controls  for  topographic  surveys  by  placing 
an  "X"  next  to  the  description(s)  of  horizontal  control, 

 a.      Is  established  by  lines  of  levels  starting  from  and  closing  on  bench  marks; 

elevations  are  established  for  all  traverse  hubs. 

 b-      Is  established  by  traversing,  triangulation,  triiateration,  and  Inertia!  and 

satellite  methods  depending  on  the  size  of  the  land  area 

 c.      Is  provided  by  two  or  more  points  on  the  ground,  precisely  fixed  in  position 

by  distance  and  direction 

An^ange  in  order  the  following  steps  in  laying  out  a  topographic  sun^ey  by  placing  '  • 
correct  sequence  numbers  (1-5)  in  the  appropriate  blanks. 

Calculate  latitudes  and  departures,  adjust  traverse,  and  calculate  coordi- 
nates. 

From  the  points  located  by  the  horizontal  control  traverse,  make  a  survey 
locating  all  the  details  of  features  to  be  shown. 

Run  an  accurate  closed  traverse  within  the  area  to  be  mapped. 

Establish  contours  from  vertical  control. 

Using  the  coordinates,  plot  the  traverse. 

Match  the  methods  used  to  est-^biish  contours  on  the  right  with  the  cojrect  descrfp- 
tions. 


.a. 


_c. 
-d. 

-6. 


_a.  Establishes  horizontal  and  vertical  control. 
Locates  details  by  direction  and  distance 
from  a  control  point.  Stadia  distance  Is 
recorded  and  vertical  angle  is  read  for  «?ach 
point;  then  horizontal  distance  and  eleva- 
tion are  calc  ated.  Contours  can  be  drawn 
by  Interpolati  jn  or  estimation  connecting  all 
points  of  equal  elevation. 

b.  The  points  on  the  ground  are  the  elevation 
of  the  desired  contour  established  by  ran- 
dom shot  method.  Lines  on  the  map  arc 
d:awn  connecting  points  of  the  same  eleva- 
tion. 


1.  Cross  profile  method 

2.  Grid  method 

3.  Random  shot  method 

4.  Trace  contour  method 
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.  c.      The  map  is  divided  into  a  syst^'m  of  squares 

or  rectangles.  The  elevations  at  the  corners 
and  critical  points  on  tne  tines  are  located. 
The  grid  and  elevations  are  plotted  and  the 
contours  are  then  dravm  by  interpolation, 

 ^  d.  Lines  are  njn  out  at  right  angles  to  the  tra- 
verse line.  Ccntour  points  or  elevations  at 
changes  in  slope  are  established  on  these 
lines  with  their  distances  out  from  the  tra- 
verse. Points  are  then  plotted  and  points  of 
equal  elevation  are  joined  by  contour  lines. 
This  method  Is  usckJ  for  development  of 
cross  sections  for  transportation  plans. 

9,     Complete  the  following  statements  concerning  national  standards  for  horizontal  and 
vertical  accuracy  on  topographic  maps  by  circling  the  correct  words. 

a.  Horizontal  accuracy  ~  Requires  no  more  than  10  percent  of  well-defined  map 
points  tested  to  be  more  than  {Vio",  ^fco')  out  of  correct  position  at  publication 
scales  of  1:20,CKX)  or  smaller. 

b-  Vfertical  accuracy  —  Requires  that  no  more  than  10  percent  of  the  elevations  of 
test  points  interpolated  from  contours  be  In  error  more  than  %,  ^/to)  the  con- 
tour interval 

10.     Complete  the  following  chart  of  scale  ratios  used  tn  the  USGS  topographic  series. 

TOPOGRAPHIC  MAP  SERIES 


Series 

One  xncM 

Standard 
Quadrangle 

Size 
MatHude  & 
longitude) 

Quadrangle 
Area 
(square  mtles) 

a. 

Lb  X  7.5  min. 

49  tu  7 1 

b. 

ir>  minute 

1  6?.N)Q 

15  X  15  niin. 

197  to  2B2 

c 

quadrangle 

:%)  mu.  X  1*^ 

1.14S  to  ?MJ 

d 

U.S.  r?50,ooo 

about  4  fr>ner. 

4.5fM)  toB.669 

ItiternaltonaJ  Map 
q\  the  V^ofkl 

about  16  rrules 

4^  % 

73734  to  102769 

1 1 .     Select  true  statements  concerning  the  selection  of  contour  intervals  by  placinfj  af^  'X" 
ftc^t  1o  the  true  statements. 

 a.      The  standard  of  accuracy  required  affects  the  selection  of  a  contour  inter 

vah 

 b-      Rugged  terrain  requires  a  larger  contour  inler%?ai. 

 c-      If  map  scale  is  reduced,  the  contour  interval  is  reduced. 


ERIC 


TEST 


 d.      10-foot  and  100-foot  Intervals  are  rarely  used. 

 e.      U.S.G.S.  commonly  uses  5  foot  contour  intervals. 

 f.       Defense  Mapping  Service  (DMS)  commonly  uses  50  foot  contour  inten/afs. 

 „g.      Common  rule  on  contour  irUervals  is  not  to  show  more  than  1  contour  per 

linear  inch. 

Complete  the  following  statements  concerning  characteristics  of  contour  lines  by  cir- 
cling the  correct  words. 

a.  A  contour  is  a  line,  all  points  of  which  lie  at  equal  (eievattons,  distances  from  a 
bench  mark). 

b  Every  contour  closes  upon  itself  (within,  without,  within  or  wKhout)  the  limits  of 
the  map 

c  A  contour  line  closing  within  the  limits  of  the  map  either  indicates  a  summit  or  a 
{river,  depression). 

d.  Contours  never  cross  each  other,  except  in  the  case  of  a/an  (mountain,  overtiang- 
Ing  cliff)  or  a  cave,  and  then  they  must  cross  twice. 

€.      On  uniform  slopes,  contours  are  (evenly,  unevenly)  spaced. 

f.  fhe  sharpest  bends  In  contours  occur  at  their  intersection  with  ridge  and  valley 
lines,  which  they  cross  at  (45%  right)  angles. 

g.  Contours  bend  toward  the  (upgrade,  downgrade)  when  crossing  a  valley  or 
depression,  and  toward  the  (u|^rade,  downgrade)  when  crossing  a  ridge  line. 

h.  Contours  crossing  a  railroad  laid  to  an  (even,  uneven)  grade  will  be  spaced  at 
equal  intervals. 

i.  Contour  lines  crossing  a  stream  point  (upstream,  downstream)  and  form  V's  or 
U's. 

j.  Contour  lines  (can,  cannot)  run  Into  the  shore  of  a  lake  or  other  still  body  of  water 
since  the  water  is  at  the  same  level  at  all  points. 

k.  It  is  customary  to  make  every  fifth  contour  line  (dashed,  heavier)  than  the  rest. 
The  line  is  broken  at  some  convenient  place  and  the  number  representing  the  ele- 
vation Is  inserted.  When  contour  lines  are  far  apart,  each  one  may  be  numt>ered. 
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6-  Saddle 

7.  Depression  contour 

8.  Overhang  or  cliff 

9.  Index  contour 

10.  Intermediate  contour 
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14.     Select  true  statements  concerning  the  common  methods  used  to  calculate  area  from  a 
topographic  map  by  placing  an      next  to  the  true  statements. 

a.      The  plainmetei  uan  be  u^eU  lu  uaiculale  drey  by  Ifyciny  tfie  boundary  uf 
the  area  in  a  counterciockwise  direction. 

 b.      The  most  common  rule  used  to  calculate  the  area  of  an  irregular  boundary 

is  the  Wteston  rule. 

 c.      The  equation  for  the  trapezotdal  rule  is 


A,    W  ^  h,  ^  ...  ^  h  ,) 

d.      Simpson's  rule  uses  the  same  formula  as  the  trapezoidal  rule, 
^e.      Simpson's  rule  is  designed  to  be  used  only  for  regular  boundaries. 


15,     Arrange  in  order  the  steps  in  calculating  cut  and  fill  using  the  contour  area  method  by 
placing  the  correct  sequence  nur  bers  (1-6)  in  the  appropriate  blanks. 

 a      Bring  out  new  contours  whore  they  differ  from  the  old  by  Interconnecting 

the  points  where  the  new  contours  rejoin  the  old  ones 

„  b.      Measure  the  shaded  areas  with  a  planimeter; 

 c.      Make  an  earthwork  diagram  on  the  grading  plan. 


j6  d.      Approximate  the  volume  of  the  cut  and  fill  by  multtpiying  the  contour  inter 

vai  ly  the  sum  of  shaded  areas. 

 e.       Shade  the  ato.BH  t>fttween  old  and  now  rof>tnMrs  Pit  PRch  level  using  one 

color  for  cut  and  another  for  fill. 

 „f.       Draw  boundary  lines  of  no-cut.  no  till. 


• 
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Complete  the  following  statements  concerning  the  steps  in  developing  and  pfotting  3 
profile  from  profile  leveling  notes  by  placing  the  correct  answers  in  the  blanks  provided, 

 a.      The  beginning  point  is  

1)  Station  0+00 

2)  Station  1+00 

3)  BM  1 

4)  TP  1 

 b.      To  obtain  the  elevation  at  Static  )  0+00,  the  level  is  set  near  Station  0+00, 

and  a  bi^cksight  Is  taken  from  the  BM.  The  backsight  is  added  to  the  eleva- 
tion of  the  BM  to  give  the   . 

1)  2nd  elevation 

2)  Foresight 

3)  HI 

4)  BM2 

™  c.      When  you  are  finished,  the  calculations  should  be  checked  In  the  follow- 
ing niannen 

1)  1:  Foresights  +  i:  Backsights  -  Initial  Elev.  =  Final  Elev. 

2)  Initial  Elev.  +  i;  Foresights  +  l'  Backsights  =  Final  Elev, 

3)  Initial  Elev.  +  Z  Backsights  -  I  Foresights  =  Final  Elev. 

4)  Initial  Elei^.  +  i."  Foresights  -  L  Backsights  =  Final  Elev. 

Arrange  In  order  the  steps  used  to  develop  a  profile  from  a  contour  map  by  pidcing  the 
correct  sequence  numt>ers  (16)  In  the  appropriate  blanks. 

_J  a.      The  extremes  of  elevations  are  determined  from  the  cutting  plane  fine  on 

**"   "Ontour  map. 


_  __b.       Thfc  projected  |:oints  are  connected  with  a  smooth  continuous  line  ar»d 
any  elevations  o-  features  are  labeled. 

 c.      The  location  of  the  cross  section  cutting  plane  line  is  marked  on  the  con- 
tour drawing 


Contour  map  is  placed  above  the  profile  grid. 
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 e.      The  point  of  intersection  of  the  cutting  plane  line  and  the  contour  fine  Is 

projected  to  the  profile. 

 f.      Appropriate  vertical  scale  is  selected  and  is  !at>eled  on  the  profile  paper 

with  the  elevations  required. 

18.    List  three  methods  for  laying  out  contour  lines. 

a    .  „  '  '  . — = — ■ — 

b.   


19.    Select  true  statements  concerning  fixing  a  grade  line  by  placing  an  "X"  next  to  the  true 
statements. 

 a.      Ground  profile  is  used  as  the  basis  of  study  to  fix  the  grade  location. 

 b.      Factors  that  control  grade  include  location  of  stream  crossings,  beginning 

and  ending  points,  routes  through  towns  and  villages,  and  maximum  rates 
of  grade  for  the  type  of  traffic  using  the  highway  or  railway. 

 c.      Grade  Is  selected  and  fitted  to  the  ground  so  as  to  allow  a  great  deal  of  cut 

and  filL 

 d.      The  amount  of  dirt  removed  from  the  cuts  should  double  the  amount 

required  to  till  the  low  areas. 

 e.      The  gradient  is  found  by  dividing  the  amount  of  run  by  the  horizontal  dis- 
tance. 

 f .      Tne  grade  Is  found  by  multiplying  the  gradient  by  10. 


20.    Complete  the  following  statements  concerning  aerial  photographs  by  filling  In  the 
)3lanks  with  the  correct  words. 

a.      Photographs  may  be  taken  from  - 


b.      Aerial  photographs  are  taken  In  sequential  order,  usually  with 


percent  forward  overlap  and  percent  side  overlap. 

21.     Distinguish  between  advantages  and  disadvantages  of  using  aerial  photography  by 
placing  an  "A"  next  to  the  advantages  and  a  "D"  next  to  the  disadvantages. 

 a.  Cost  of  flying  a  project 

 b.  Distortion  around  edges  of  aerial  photos  due  to  curvature  of  the  earth 

 .c.  Access  to  areas  difficult  to  reach  by  ground 

 d.  Availability  of  aerial  photos  for  all  areas 

 e.  Speed  at  which  work  Is  accomplished 
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22.  Compleie  the  following  statements  concerning  applications  of  aerial  photogrammetrv 
by  circling  the  correct  words.  ^      »  y 

a.  (Photo  map,  Photo  mosaic)  is  a  composite  of  several  aerial  photos  tied  toqether 
to  represent  a  large  area. 

b.  An  orthophoto  is  an  orihographic  photograph  that  resutts  from  processing  aerla! 
photographs  to  remove  (luzzlness,  distortions). 

c.  Analytical  aerotriangulatfon  produces  coordinates  of  photo  control  points  bv 
(mathematical,  scrantlWc)  procedures. 

23.  Select  true  st-^ements  concerning  aerial  photo  control  by  placing  an  "X"  next  to  the 
true  statements. 

 „a.      A  baseline  measurement  of  two  clearly  identified  points  from  the  ground 

wilhif>  Iho  model  is  required  for  horizontal  control  on  a  stereo  model. 

^  b.      B^isri.cie  n.easurenionit.:  .stiouki  t«?  proviat^d  on  every  model. 

, — ^r,.       t,yhi  vi'riic'i!  <.:nn|ru!  u-oicits  are  feqiiirod.  two  near  each  corner  of  the 
fnodf.'i 

24.  Arrarujt.'  fa  order  ihc  siopr,  for  usu.,;     .mor^.  >ycc.pc  t,y  placniq  ftie  correct  sequence 
numper&  (1-41  m  Uk;  dDpropfiok?  blanks. 

 r».      SHtihiiv  overlap  the  two  photos  and  set  the  stereoscope  or.  the  photos 

btfiVvidisng  Iht-  overlap. 

 b.       Mai^,-uver  the  pfioEo  .so  i?,-  two  images  line  up.  one  on  top  of  the  other.  At 

•his  tifnn  vuu  ?f!uuid  see  the  photo  images  in  three  dimension  (3-0). 

 c.      line  up  the  atijoini/ig  aerial  photographs  w..h  common  features  lined  up. 

 „d.      Look  through  the  viewers  and  fix  on  the  landmark.  You  should  see  two 

images  of  the  landmark.  (One  appears  to  float.) 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
mstructor  when  they  should  be  completed.) 

25.  Interpolate  contours  fron>  a  grid  survey  and  prepare  profiles  from  the  contour  map 
(Assignment  Sheet  #t)  ^ 

26.  Sel  up  contours  in  i.gomi.MfK-  {Aspignmnnt  Sheet  #2) 

27.  Calculate  cjfades  in  percents.  (Assignment  Sheet  #3) 
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c 
d. 


e. 
f. 

9- 


10 

2 

7 

18 
14 
24 
21 


n. 


I. 


11 
25 
19 

a 

4 

12 


P 
Q 
r 


s. 


15 

6 

17 

5 

13 

3 

23 


V. 


y. 


x. 


56 
20 
9 
22 


Any  five  of  the  following: 

a.  As  bases  for  other  maps 

b.  Planning  highways 

c.  Selecting  airport  sites 

d.  Selecting  industrial  sites 

D.  Routing  pipelines  and  power  lines 

f.  Locating  boundary  lines  for  cadastral  surveys 

g.  Planning  communication  facilities 

h.  Aiding  in  agricultural  research 
«.  Planning  recreation  areas 

i.  Assessing  and  managing  natural  resources 

a  2 
b  1 

a.  c.  i,.  i.  g 

Any  four  of  the  foilowing: 


Purpose  of  survey- 

b. 

Map  use  (accuracy  fequif^d) 

c. 

Map  scale 

d. 

Contour  intorva! 

Size  and  type  of  area  invoivoc^ 

f 

Cost 

CI 

Equipment  and  tinu^  avaiiabln 

h 

Expt?rience  of  survey  personnci 

a. 

2 

b. 

« 

•4 

1 

cJ. 

b 

t  ^ 
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b 
d. 


a 


h         atKHit  1  TV  U*- 
V        1' 100,000 
ii        r  X  2^ 

1:1.000.000 

11.     a.  tv  f 

1?.     a.  Eiovatiorjs 

b       Wiihin  or  without 

(\  Evcmiy 

i.  Riciht 

c;  Upgrade.  clowr^qsKif 

\),  t'vnn 

i.  Jpstrt-am 

!.  Can  no! 

n  :. 
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ANSWERS  TO  TEST 


18      a.  Randotn  pattern  plotting  ffom  stadia  noh'i^ 

b.  Radial  pattern  cor^tounng 

c-  ContourifK;;  from  a  grid  pattotn 

a.  b 

''^"5-  Ajiv  one  of  the  foljowjnq  Aii planer.  sateH^tes.  o!  {^routid  sfattor. 

b.  30-60.  10-30 

21.  a.  D 
t^  D 

c.  A 
d  D 
e.  A 

22.  a.  Photo  mosaic 
b  Dfstoriions 

c.  Mathcmatica! 

23.  a 

?A.     a  2 

b.  A 

<:.  1 

d  3 


TRANSPORTATION  MAPPING 

UNIT  IX 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  layout  open  traverses  by  five  differ- 
ent methods,  plot  a  plan  and  profile  for  proposed  road  from  field  notes,  and  calculate  area  and 
volume  for  cross  sections.  Competencies  will  be  demonstrated  by  correctly  completing  the 
assignment  sheets  and  by  scoring  85  percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  transportation  mapping  with  the  correct  definitions. 

2.  State  the  purpose  of  route  surveys. 

3.  Select  true  statements  concerning  the  fundamentals  of  a  route  survey. 

4.  Complete  statements  concerning  superelevated  roadways. 

5.  Identify  elements  of  a  horizontal  circular  curve. 

6.  Complete  statenwnts  concerning  mathematical  formulas  used  for  computing  a 
horizontal  curve. 

7.  Select  true  statements  concerning  circular  curve  layout  by  tangent  offsets. 

8.  Complete  statements  concerning  vertical  curves. 

9.  Complete  statements  concerning  plan  views  for  route  surveys. 

10.  Select  true  statements  concerning  characteristics  of  profiles  for  a  route  survey 

11.  Select  true  statements  concerning  characteristics  of  cross  sections  for  a  route 
survey 
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12.  Complete  statements  concerning  field  note  reduction  for  a  cross  section. 

13.  Complete  statements  concerning  plotting  crews  sections. 

14.  Distinguish  between  the  methods  used  to  determine  areas  of  cross  sections. 

15.  State  the  formulas  for  calculating  earth  volume. 

16.  List  drawings  included  in  a  set  of  highway  plans. 

17.  Select  common  horizontal  and  vertical  scales  used  in  transportation  mapping  for 
rural  and  urban  areas- 

18.  List  items  that  appear  on  a  typical  title  sheet  for  a  set  of  highway  plans. 

19.  Select  true  statements  concerning  detail  sheets. 

20.  Complete  statements  concerning  the  drafting  of  plan  views,  profiles,  and  t  oss 
sections. 

21.  Layout  open  traverses  using  several  methods.  ^Assignment  Sheet  #1) 

22.  Layout  a  survey  allgnnrent  for  a  road  using  t^arings  and  coordinates.  (Assignment 
Sheet  #2) 

23.  Plot  field  notes  for  horizontal  control,  topography,  protile,  and  cross  section  for  a 
proposed  road.  (Asi  ignment  Sheet  #3) 
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TRANSPORTATION  MAPPING 
UNIT  IX 

SUGGESTED  ACTIVITIES 

A       Obtain  additional  rnatcnals  andUM  invito  resource  peoplo  to  cta^ss  to  ^>uppleni':''nv^^ciO' 
force  information  provided  in  this  unit  of  instruction. 

jNOTE.  This  activity  r.hould  bo  connpjeted  prior  Jo  tho  toacfvng  of  tf*  :  unitJ 
B.      MbKc  transparencies  Jrom  the  transparency  niaslers  included  with  thiS  unit. 
C       Provide  students  with  objective  sheet. 
D.      Discuss  unit  and  specific  objectives. 
b       Provide  :^^ludenls  with  information  and  assignn^cnt  sheets 
F       Discuss  inlormation  and  assignment  she^^ta 

\NOTE;  Use  tne  ttansparoncies  to  enhance  the  information  as  r^eeded  ) 

G,  Inteorale  the  folU^wing  activities  throughout  the  teaching  of  this  unit: 

1      VVrtte  to  your  state  highway  department  arid  request  a  sot  o?  drfifting  standarris. 

Makf^  0  Visit  to  an  ori-site  project  and  ot)^ie^ve  ctit  and  fiH  excavation. 

A      Meet  inri^vidualiy  with  students  tc*  evaluate  their  progress  throuqh  unit 
if^siruclion,  and  ifKJtcate  to  theni  postf^ible  areas  for  iriiprovennent. 

H.  G^ve  test. 

)         tvrjiualo  te^:t. 

J        Refoai'H  j!  necessary. 

INSTRUCTIUWAL  fVIATERIALS  INC  UDED  IN  THIS  UNIT 
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REFERtNChS  USED  IN  DEVELOPING  THIS  UNfT 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

Stiv^io.  Rotvrt  Moavrn  hypogrjptiiv  Drdwn^g.  Hou^'ton/l'X.  CUU^  KitMi.shin(5  Co.  19^0 

Mjp  Dfdfting  dnd  Refuted  Computations:  for  Pfcine  Survi?vniQ.  ftvki  Booh.  Nalchilocfn  t>,  t  A. 
Vorationai  Ciuricuiluin  nev^lop^UM^!  anil  Resoarch  Cenlef.  1965 

Survey^fjg  S*«rranHMiliv  CA:  CaiiforiH*^  SUite  Opp^irtniont  ot  hUucation.  196^^ 

Du-^ftniQ  Mjrnu}!.  Colorado  StatP  Departfnpnt  of  HKihv.ayt>.  Denver.  Colorado.  Fobftinr /. 
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Terms  and  definitions 

A.  Angle  of  repose  -  The  slope  of  cut  and  fill  from  the  icad  exp/essed  in  feel 
of  horizontal  run  to  feet  of  vertical  run 

B.  Borrow  pit  —  A  pit  or  banl<  from  which  material  is  taken  for  use  in  filling  or 
embanking 

(NOTE-  ^rrow  excavation  is  excavation  from  selected  areas  (borrow  pits) 
outside  the  right-of-way.  This  is  necessary  when  the  roadway  excavation 
does  not  supply  sufficient  suitable  materials  for  construction  of  the 
embankment.) 

C.  Central  angle  —  The  intersection  angle  of  a  highway  curve;  also  called  the 
Delta  is)  angle 

D.  Course  —  A  line  on  a  traverse 

E.  Curve  length  —  The  length  of  a  highway  curve  from  beginning  to  end  mea- 
sured along  the  arc 

F.  Deflection  angle  —  In  surveying  an  angle  that  veers  to  the  right  or  left  of  a 
straight  line,  often  the  center! ine  of  a  highway,  powerline.  etc. 

G.  Degree  of  cunre  —  The  angle  of  a  chord  (from  the  preceding  one)  that  con- 
nects station  points  along  the  centerline  of  a  highway  or  railroad 

H.  Easement  —  A  right  acquired  by  public  authority  to  use  or  control  property 
for  a  designated  purpose 

I       Flag  —  A  large  one-sided  arrow  used  for  example  to  mdic  -ite  the  beginning 
and  end  of  construction 

FIGURE  1 


BtGIN  CONS!RiJ<  Iior^ 


Hub  -  A  substantia!  square  stake,  usually  drive  in  flush  with  the  ground, 
with  a  tack  marking  the  survey  point 
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K.  Mass  diagram  —  A  drawing  that  shows  the  summary  of  earthwork  over  an 
entire  project,  including  balance  areas  and  quantities  of  earth  grouped  by 
soil  classification,  usually  calculated  by  computer 

L  Match  line  —  The  line  at  the  edge  of  a  mapped  area  which  aids  in  fitting 
two  drawings  together 

M.  Offset  line  —  A  supplementary  line  close  to  and  roughly  parallel  with  a 
main  line,  to  which  it  is  referenced  by  measured  offsets 

N.     Point  of  curve  —  The  point  at  which  a  highway  curve  begins 

O.  Right-of-way  —  The  legal  right  to  cross  the  lands  of  another;  used  to  Indi- 
cate a  strip  of  land  for  a  road,  railroad,  or  power  line 

R      Slope  easement  ~  An  easement  for  cut  and  fill 

Q.  Subgrade  —  A  portion  of  a  roadbed  prepared  as  a  foundation  for  the  base 
or  surface  course 

R.  Superelevation  —  Adjusting  the  slope  perpendicular  to  centerlino  for  the 
purcose  of  counteracting  centrifugal  force 

S.      Tangent  —  Straight  line  of  a  survey 

T.      Transit  line  —  The  centerline  of  a  linear  survey  (highway,  pipeline,  etc.) 

U.  Vertical  curve  —  The  shape  of  a  linear  feature  such  as  a  road  or  highway  (in 
profile)  as  It  crests  a  hill  or  creates  a  sag  in  a  valley  or  depression 

II.     Purpose  of  route  surveys  ~  For  making  studies  for  the  location  and  construction 
of  such  public  utilities  as  highway,  railways,  pipelines,  canals,  and  power  lines. 

Hi.     Fundamentals  of  a  route  survey 

A.      Conducted  to  obtain  the  following  information; 

1.  Topography 

2.  Location  of  structures  and  objects 

3.  Establish  the  survey  line  of  the  ground 

8.      Most  common  use  is  for  highway  location  and  construction. 
C.      An  open  traverse  survey  is  the  general  method  used. 
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D.  Groun  J  configuration  is  obtained  by  running  cross  lines  to  the  traverse  for 
obtaining  elevations. 

E.  Open  traverses  can  be  plotted  by  angles  or  by  coordinates.  (Transparency  1) 

^NOTE:  Careful  checking  is  necessary  when  plotting  an  open  traverse  since 
there  Is  no  cneck  for  accuracy  by  closing  the  traverse.) 

F.  Traverses  are  first  staked  out  as  a  series  of  straight  lines.  (PI  line) 

G.  Curves  are  eniployed  at  the  points  of  change  in  the  traverse  to  allow  for 
flow  of  travel  such  as  on  a  highway  or  railroad.  (Figure  2) 

FIGURE  2 


H.  Spiral  curves  are  used  to  make  the  transition  from  a  straight  line  to  the  cir- 
cular curve  more  gradual. 

I.  Route  sun/eying  normally  uses  transits  or  theodolites. 

w.      The  diffeient  steps  in  obtaining  all  the  necessary  field  data  are: 

1.  A  transit  party  establishes  all  the  horizontal  control.  (PI  lines  and 
curves) 

2.  The  level  party  runs  profile  levels  on  the  centerline  of  the  sua->y. 

3.  Another  crew  follows  and  runs  the  levels  on  the  cross  line. 

K.      The  open  trav^arse,  complete  with  curves,  makes  up  the  tine  for  the  sun^ey 
alignment  line. 
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L  The  survey  alignment  line  may  not  be  the  final  constfuclion  alignment,  but 
must  be  a  line  that  can  be  easily  worked  from. 

M.  When  the  construction  centerline  does  not  coinciUe  with  the  survey  cen- 
lerline.  complete  alignment  data  and  ties  to  tho  survey  centerline  must  be 
provided. 

FIGURE  3 
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<^of  Construction 


N.  Grade  une,  usually  the  centerline  of  a  highway,  is  accurately  established  at 
100  ft.  stations,  at  beginning  and  ending  points  of  curvature,  and  points  of 
Intersection  of  the  back  and  forward  tangents. 

O.  Points  of  intersection  of  the  grade  line  with  storm  drains,  utility  lines,  and 
cross  streets  are  also  carefully  marked. 

R  All  survey  Information  for  bearings,  distances,  station  points,  and  curve 
data  must  be  recorded  as  field  notes.  (Transparency  2) 

Q.  The  field  notes  are  then  used  by  the  drafter  to  construct  a  complete  set  of 
maps. 

Superelevations  of  a  roadway  (Transparency  3) 

A,  A  roadway  is  superelevaled  when  the  outside  edge  is  higher  than  the  inside 
edge;  therefore,  the  road  slopes  from  the  outside  to  ths  inside  of  the  cun^e. 

FIGURE  4 


Normal  Roadway 


Superetovated  Roadway 
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B,      Purpose  for  superelevating  a  roadway  is  to  allow  for  easy  maneuvering  of 
vehicles  through  horizontal  curves. 

V.     Elements  of  e  horizonta}  circular  curve  (Transparency  4) 

R  —  Radius  of  the  curve 

PI  —  Point  of  intersection  of  the  two  tangents  to  the  curve 

}  or  ^  —  The  central  angle  subtended  by  a  curve  or  the  change  in  direction  of 
two  tangents 

PC  ~  Point  of  curvature  —  The  point  where  the  tangent  "A"  (see  Figure  5) 
ends  and  the  curve  begins 

PT  —  Point  of  tangency  —  The  point  where  the  curve  ends  and  the  tangent 
"B"  begins  ^ 

L  ~  Length  of  cun^e  from  the  PC  to  the  PT 

T  —  Tangent  distance  —  The  distance  from  PC  to  PI  or  PI  to  PT 

E  —  E)(ternal  distance  —  The  distance  from  PI  to  the  midpoint  of  the  curve 

LC  —  Long  chord  ~  The  straight  line  distance  from  PC  to  PT 

M  —  Middle  ordinate  —  The  distance  from  the  midpoint  of  the  cun^  to  the 
midpoint  of  the  long  chord 

D  —  Degree  of  curvature  subtended  by  a  100'  chord  (Dc)  or  100'  arc  (Da) 
FIGURE  5 
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VI.     Mathematical  formulas  for  computing  horizontal  curve 

D"       100  ^   .  „     5729.58  ^ 
=  — ^  =  --  ---  -  -  ti. 

360*     2  JT  R  D 


T  =  R  •  tan  ^ 


{-  =  lOO^^orL  =  Cia) 
D  360  ' 

R  =  TAan  ^ 
2 

LC  =  2  •  R  sin  - 
2 


R  2  R 


1 


E  =  R  (l/cos  ~ 
M  =  R  -  (l  -  cos  '  ) 
Example; 

Given;  Centra!  angle  /  =  3a''40';  tangent  distance  T  =  150.0  feet. 
Find: 

1.  Radius,  R 

2.  Degree  of  curve,  D 

3.  Length  of  curve.  I 

1.     To  find  radius,  R; 

R  =  T/tan  ^ 
2 

/  =  38*40',-  =  19*20' 
2 

tan  19*20'  «  .35085 

R  =  427.53  feet 

.35086 
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2.  To  find  degree  of  curve,  D; 

Sim*  %D  =  ^  «  ^^^^  =  .11695 
R  427.63 

^sD  =  6*'43' 

D  «  13*26^ 

3.  To  find  length  of  curve,  L: 

L  -  IOC  X  =  287.86  feet 

is^a* 

(NOTE:  The  length  of  curve  may  also  be  four>d  by  the  formula  L  =  Rl, 
wher«  the  angle  I  is  In  radians.  This  length  will  be  slightly  longer  and 
more  precise,  as  it  represents  th^  true  arc  length.) 

VH.     CIrcuisr  curve  layout  by  tangent  offsets 

A.      Used  when  precise  layout  of  a  curve  is  unnecessary. 
Example:    Small  field  ditch 


B.      PC,  PX  and  the  external  point  are  still  locate  by  transit  method. 


C.     Tangent  offsets  are  used  to  locate  Intermediate  points  on  the  curve. 
FIGURE  6 


Pi        2+50     2  +  00  1+00  PC 


Example  (for  Figure  6): 

Given;   I  =s  30*10' 
D  =  5°0' 
T  =  308.93 
E  =  40.90 

L  =  603.32 
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Solution: 


Distance  from 
PCorPT(n) 


Offset  (z) 
feet 


stations 


0 


0 


1+00 
2-*- 00 
2+50 


4.37 
17.50 
27.34 


Measure  the  stations  from  the  PC  and  PT  along  the  tangents  toward  P!  and 
offset  at  rignt  angles  the  distances  shown  in  the  table.  (See  Figure  6).  Since 
the  tangent  distance  of  this  crrve  is  slightly  over  300  feet,  the  above  points 
are  adequate.  Chain  from  the  PC  to  determine  the  stationing  of  th^se 
stal<es  on  the  curve. 


VIH.     V^rtteai  curves  (Transparency  5) 

A.  Arc  the  shapes  of  the  road  or  highway  as  they  crest  a  hiil  or  reach  the  bot- 
tom of  a  valley. 

B.  Are  used  m  highway  and  street  vertical  aflgnnr»ent  to  provide  a  gradual 
cfjange  between  two  adjacent  grade  lines. 

C.  Are  calculated  and  the  elevation  points  are  plotted  by  civil  drafters. 

D.  The  two  general  types  are  crests  and  sags. 
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E,      Elements  of  a  simple  vertical  curve  (Figure  7) 


RVC,   -  Point  of  vertical  curvature 

RVJ.   =  Point  of  vertical  intersection 

PVT.  Point  of  vertical  tangent 

^  Gradient  or  slope  of  back  tengenl 

G,   -  Gradient  or  slope  of  fore  tangent 

H  ^  Vertical  distance  from  back  tangent  extended  to  the  P V.X 


Characteristics  of  plan  views  for  route  surveys  (Transparency  6) 


A.      Are  constructed  from  field  notes 


B.      Show  the  following: 


t  Contours 


2.     Survey  alignn^ent  (transit  fine) 


3.  Trees 
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4.  Buildings 

(NOTE:  It  Is  assumed  all  buildings  will  be  removed  from  the  right-of- 
way.) 

6.  Other  roads 

6.  Cultivated  areas 

7.  Station  points 

8.  Curve  (horizontal)  data 

9.  All  necessary  horizontal  control  (bearings,  distances,  radii,  and 


C.  Are  placed  in  the  ungridded  portion  of  the  plan-profile  p&per. 

D.  Sometimes  many  sheets  of  plan-profile  paper  are  required  for  a  route  sur- 


Each  sheet  contains  ^  stations  v^  hen  the  scale  is  1"  =  100  feet. 
Each  sheet  should  begin  and  end  with  match  lines. 

Reference  points  (a  point  on  tangent  station)  are  indicated  by  sketches 
diagrams  located  away  from  the  centeriine. 

FIGURE  8 


angles) 


vey 
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Characteiisttes  of  profitos  for  a  route  survey 

A.  profiles  are  drawings  showing  vertical  sections  along  a  certain  survey  line. 

B.  Profiles  are  plotted  from  fevel  notes  or  interpolated  i^om  the  contour  map. 

C.  Level  notes  show  elevations  along  the  survey  line, 

D.  Profiles  are  plotted  on  standard  plan-profile  paper  in  the  griddod  portion. 
(Transparency  6) 

E.  The  horizontal  and  vertical  scales  are  comnnonty  not  the  same  scale. 

E      Vertical  scale  is  exaggerated  because  the  horizontal  distances  are  greater 
as  compared  to  the  change  in  elevation. 

G.  The  preferred  horizontal  to  vertical  scale  ratio  is  10:1. 

H.  Horizontal  axis  is  the  same  scale  as  plan  view, 

I.  Only  full  stations  are  labeled  and  shown  as  tick  marks  on  the  accented  grid 
lines. 

J.      First  station  should  be  set  over  one  grid  line  from  the  vertical  s-^ale. 
K.      Station  numbers  increase  from  left  to  right. 

L      Station  limits  o         rofile  must  correspond  exactly  to  those  of  the  plan 
portion  of  the  sJ 

M.      Elevations  for  plottn.^  profiles  are  i  btained  from  the  contour  map  in  the 
plan  view, 

N.      Elevation  data  are  indicated  on  both  left  and  right  sides  of  the  sheet. 
0,      Even  eievaton  numfc^ers  are  placed  on  the  inch  line  of  the  plan-profile  sheet. 
Charactedstlcs  of  cross  sections  (Transparency  7) 

A.  Represent  a  cut  90**  to  the  pfx>f  He  line  and  are  used  to  calculate  the  amount 
of  earth  to  be  cut  or  filled  In  a  project. 

B.  Are  usually  plotted  on  10  units  to  the  Inch  croas-section  paper. 

C.  Are  arranged  consecutively  by  stations  which  were  reported  in  the  field 
notes. 

D.  Are  usually  plotted  from  cross  section  field  notes  or  profile  notes  that  carry 
offset  information  on  each  side  of  the  profile. 
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E.  Horizontal  and  vertical  scales  may  or  may  not  be  the  same. 

F.  The  Bcaios  used  depend  on  the  accuracy  required  in  computing  the  cross- 
sectional  areas,  upon  the  relief,  and  upon  the  size  of  the  cross  section 
paper. 

G.  Cross  sections  are  taken  from  the  center  line  out  in  each  di'ection  from  the 
center  line  or  taken  out  from  the  survey  line  of  the  street  ur  borrow  pit, 

H.  Spacing  of  cross  sections  Is  determincKl  by  the  engineers  —  the  closer 
together,  the  more  accurate  the  estimation  of  volume. 

I.  Volume  of  fill  between  sections  can  bo  determined  by  averaging  the  end 
areas  in  the  cross  sections  and  multiplying  this  average  by  the  distance 
betvtfeen  sections  from  beginning  section  to  the  last  section. 

J.  Cut  and  fill  areas  can  be  cross  hatched  or  shaded  with  the  cut  area  shadt-d 
differently  from  Ihe  fii!  area. 

FieM  note  reduction  lor  a  cross  section  (Transparency  8) 

{NOTE:  Refer  to  Transparency  8  while  reading  this  explanation.) 

A.  Left  hand  sheet  shows  notes  used  in  deterriining  the  height  of  the  instru- 
ment. 

B.  Right  hand  sheet  show  ;  elevatton  points  on  which  a  readmg  vyas  taken,  the 
dislanc!'  out  from  the  control  fine  and  the  rod  reading. 

C.  The  elevation  was  obtained  by  subtracting  the  rod  reading  from  the  height 
of  instrument. 

D.  Only  the  distance  and  elevation  are  used  m  plotting  the  cross  section. 
Plotting  cross  sections 

A.  Each  section  is  plotted  individually  bc^infiing  at  \hv  top  and  left-hand  skte 
of  sheet  with  station  0+00. 

B,  Sections  are  then  plotted  under  each  other  in  order  of  station  numt>ers. 

C  Each  point  on  the  cross  section  is  plotted  by  usif.g  a  vurticaf  scale  for  e!e- 
vaiion  and  a  horizontal  scale  for  the  distance  out. 
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D.  Each  point  is  labeled  with  coordinates.  This  coordinate  number  consists  of 
a  horizontal  fine  with  the  distance  out  written  on  the  bottom  and  the  elc^va- 
tlon  written  on  the  top. 

Example: 

60,8    —  elevation 
5      —  distance  out  from  survey  line 

E.  A  vertical  scale  different  from  that  of  the  horizontal  is  used  to  accent  the 
elevation  differentials. 

Methods  used  to  determine  sreas  of  cross  sections  (Transparency  9) 

A.      Three-level  section  (pure  cut  or  fili) 


FIGURE  9 


W  =  Road  Width 

Area  =  {.5)[^l-^     +  h,.)  +     (d,  +  6,)\ 


B.      Polygon  section  (pure  cut  or  fill) 
FIGURE  10 
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Gefieral  sol''tion  by  coordinates: 

2  area  ■--  X„(Y,,.-V^,„  +  X„.,{Y„„-^YJ     X„.,  fV,.,,-Y,,,) 

..,.Xj^,,s5(Y„ — Y[    . ,) 
Arv'a  of  Given  X-section: 

A  ^  {3)  {^h  (h^+hj  +  d.(C^-h,,)  +  dA<i.-h,)  +  d„h,  +  d,h,3 

(NOTE:  The  absolute  value  of  the  area  is  shov^n  because  all  areas  are  posi- 
tive,) 

C.      Three  level  section  (cut  and  fill  mixed) 
1.     Triangle  area  on  left  side 
FIGURE  11 


i 
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Grade  point  {G^) 

h,  +  (J. 
Triangle  area 
A  x  =  (.5)  ^hh,  -  Q.d,h, 

Polygon  area 

Ar  =  (.5)  «/2h„  +  Q.ciK  +  (I'd, 

2.     Triangle  area  on  right  side 
FIGURE  13 


ERIC 
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Gradf^  point  (G.) 

(Ld, 

h,.  + 


Triangle  nroa 

h..  Til 

Polygon  arva 

A..  -  {,5)  •W;'h.  +  CJ^d.  +  g^d„ 

Sample  problem  for  Figure  15 
FIGURE  15 
W  =  24  ft. 


Find:    Grade  point 

Area  of  cut  and  fiH 

Solution:  Tfiannie  is  on  left 

1.  Grade  point  (U; 


Use  equatior>  shown  in  Cl. 


K  +  ^  4.0+.8 


2.  Triangle  area 
A, 


<.5)    ^h.  -M^L 


Answer 


=  ,5,  .left'cu. 

2  4.0  +  .8 


*  Answer 
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3.  Polygon  area 


A,  (.5) 


(.8H24.0) 
4.0  +  .8 


=  27.48  ft-  -  27  fl"  fill       .  Answer 
Calculating  ea'lh  volume 
A.      Volume  by  average  end  area 


Where:    V,     Volume  (cu.  ft,,  cu.  yd.,  cu.  m.) 

L  s=  Distance  between  areas  (tt.,  m.) 
A,A,  =  End  areas  (sq.  ft.,  sq.  m.) 

B.      Volume  by  prismoldal  method 

V,  =  -/t.<A,  +  4M  +  A.) 

Where;   V,  =  Volume  (cu.  ft.,  cu.  yd.,  cu.  m.) 


C.      Prismoidal  correction 
V,  =  V,  -  V. 

For  100  tt.  length  &  3  level  section: 

V,  =  0.309(0..  -  <L)       -i-  d,.  )  -  (d,.  4-  d..J] 
=  Negative  correction  in  cu.  yd. 


L  =  Distance  between  areas  (ft.  m.) 
A.A.  -  End  areas  (sq.  ft.,  sq,  m.) 
M  =  Middle  section  (sq.  ft.,  sq.  m.) 
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Essmp}©  #1: 

(NOTE:  Ai!  cut  volumes  and  at!  fili  volumes  are  calculated  sepfately) 


1  Gi\  f-n: 

[  STA 

}  115 
t 

! 

G4.0 

'  le.o" 

ft 

AREA 
(5q.  ft.) 

C6.0 

212 

116 

C2.0 

C3.0 

C8.0 

102 

13.0 

-   ^  

22.0 

!  W  =  20  ft. 

1 

  t  ,.  .  ..  , 

Sotutfon: 

r     Volume  by  average  end  are^: 


-  15.700  cu.  ft.  =  =  581  cu.  yd.       .  Answer 

27  ft  Vyd' 

Sfvhime  by  prismoidat  method: 

.  =^  U6(A,  +  4M  +  A.) 

100/5  (212  +  4M  +  1025 

M  -  Area  calculated  from  average  "L."       and  "R." 

L,.   =  C4.0/16.0  +  C2.0/13.0/2  =  C3.0/14.5 

(t..   =  C6.0  +  C3.0/2  =  C4.5 

R..  .  =  C12.0/28.0  4-  C8.0/22.0/2  =  CtO.0/25.0 

M     {.*^)[--/,^(h,  +  h  .)  -f  Q.(d,  +  d,)] 

^-  (.5.)pV-l3.0  ^  10.0)  +  4.5(14.5  +  25.0)] 

=  154  ft- 

V.  =  I'^/t-  {212  h  4  (154)  +  102)  =  15,500  ft  ' 
l5  5Q0tt 

"  :>7  »t  .'yci     ~  "4  CU.  yd.       •  Answer 
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3.    Prismoidal  correction 

V,  =  .309  (Q.,  -  CDKdu  ^  d„)  -  (d,,  +  d,^l 

=:  ,309  (6.0  -  3.0H{16.0  +  28.0)  -  (13.0  +  22.0)} 
=  8.3  cu.  yd.  =  8  cu,  yd,  (use) 
Check:       =     -  Vp  »=  ^1  ^  574  7 
=  581  -  7  c  574  cu.  yd. 

Examine  #2: 

Volume  with  sidehiH  sections 


Given:  STA 

L 

R 

AREA 

108+00 
108+50 

F3.5 
C0.8 

,  F1.3 

F83 

C2:i.F16 

18.9 

C3.1 

15.9 
F4.0 

18.2 

24.0 

W  =  24  ft. 

Find:  Volume  of  cut  &  fill  by  average  end  area. 
Solution: 

1.  Section  changes  from  all  fill  to  cut  &  ^"ii. 

2.  Work  fill  as  usu? 


v.  =  l(*^- 

^  2475  ft-^ 
27  ft^/yd= 


s=  2475 


t' 


s  92  cu.  yd-  fill      •  Answer 


3.    For  lack  of  more  Information  assume  the  cut  tapera  out  to  zbto  at 
STA:  108+00,  therefore  use  A,  -  0  (cut). 


V,  «  l(^-±A)  ^  so(~~)  «  700  ft' 


2 

700  ft^- 


»  26  cu.  yd.  cut 


Answer 


27  ft»/yd' 
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XVI.     Standard  set  of  plans  for  a  hkgfiway  project 

(NOTE-  The  order  shown  here  is  typical  for  a  highway  project,  but  may  vary  m  your 
state.) 

A.  Tik.e  sheet 

B.  Typical  section  and  general  notes 

C.  Estimate  quantities 

D.  Structure  quantities  sheets 

E.  Tabulation  sheets 

F.  Detail  sheets 

G.  Pit  location  sheets 

H.  Major  structure  detail  sheets 

I.  Plan  and  profile  sheets  (line  sheets) 
J.      Jf  ross  section  sheets 

K.      Landscaping  and  sprinkler  plans 
L      Traffic  control  signs 
M.     Standard  sheets 
XVII.     Common  scales  used  in  transportation  drawings 

A.  Rural  areas  —  1"  :=  100  ft.  horizontal  scale,  1"  =  10  ft.  vertical  scale 

B.  Urban  areas  —  1"  =  50  ft.  horizontal  scale.  1"  =  5  ft.  vertical  scale 
XVIH.     Items  on  a  tWe  sheet  for  a  set  of  highway  plans  (Transparency  10) 

A.  Project  number 

B.  State  highway  number 

C.  CJounty  and  state 

D.  Location  map  ~  Shows 

1,  Project  limits 

2.  "n^wnsfMp  and  ran'je 
North  arrow  and  bar  graph 
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4.  Beginning  and  ending  station 

5.  Major  equations 

6-     Limits  of  previous  projects 

7.  Major  structure  numlaers  {both  existing  and  proposed) 

8.  Detour  routes  and  no  worl<  sections 

9.  Railroad  crossings,  canals,  streams,  and  rivers 
E.      Length  and  design  data 

R  Index  of  sheets 
G.     Approval  blocks 

{NOTE;  Mechanical  lettering  is  generally  used  on  title  sheets.) 

XIX.  Detail  sheets  (Transparency  11) 

A.  Show  information  necessary  for  constructing  a  special  item. 

B.  Unrelated  details  may  be  shown  on  the  same  sheet  as  long  as  they  are  dis- 
tinctly separ^ited. 

C.  Details  should  be  ^ranged  in  logical  order. 

D.  Interchange  details  may  have  to  be  put  on  more  than  one  sheet.  Match  lines 
are  clearly  marked  on  each  sheet 

XX.  Drafting  plan  views,  profiles,  and  cross  sections 
A.      Drafting  of  plan  views  (Transparency  12) 

1.  Show  survey  alignment  as  dashed 

2.  Show  projected  alignment  as  solid 

(NOTE:  Line  fonts  will  vary  from  agency  to  agency.) 

3.  Show  curve  points,  stations  and  tick  marks,  bearings,  and  match 
lines, 

4.  Show  tick  marks  on  top  of  the  alignment;  every  fifth  mark  going 
through  the  alignment  and  station  Is  written  near  it 

5.  Show  bearings  on  top  of  tangent  tines. 

6.  Do  not  repeat  Information  frorp  one  sheet  to  the  next. 
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7.  Begin  and  end  the  sheet  on  stations  divisible  by  five. 

8.  Draw  physical  features  in  exact  position  and  position  labels,  dimen- 
sions, notes,  and  other  data  for  clarity. 

9.  Right-of-way  area  may  require  data  for  construction.  Place  other 
notes  and  data  outside  the  right-of-way. 

10.  A  suggested  onjer  for  preparation  of  a  plan  sheet  is 

a.  Index  block 

b.  Basic  control  lines:  center  lines,  radial  lines,  station  tick 
marks,  etc. 

c.  Existing  topography  and  walks,  curbs,  gutters,  streams,  build- 
ings, shrubs,  etc.  Use  light  llntwork. 

d.  Planned  construction  feature  —  roadways,  drainage,  sub- 
structures, etc.  Use  heavier  linework. 

e.  Lettering,  labels,  data,  and  notes  —  Cun^  data,  equations, 
tangent  tarings,  land  lines,  general  topography,  street  and 
road  names,  construction  line  designation,  north  arrow,  con- 
struction notes,  sheet  references,  and  ♦  *le. 

11.  Use  the  following  suggested  pen  sizes  for  lines: 

a.  Survey  line  —  Pen  no.  3 

b.  Curve  line  -~  Pen  no.  3 

c.  Tangent  portion  ~  Pen  no.  0 

d.  Tick  marks  —  Pen  no.  1 

e.  Topography  —  Pen  no.  0  or  finer 

12.  Show  right-of-way  (R/W)  lines  as  long  dash  line,  then  two  short  lines. 
Drafting  of  profiles  (Transparency  12) 

1.  Show  grades  for  the  alignment  to  be  constnjcted. 

2.  Correspond  stations  from  the  plan  view. 

3.  Plot  ground  line  u.ider  roadway  proflls  grade  as  a  dashed  fine  or  light 
thin  line. 

4.  Show  elevations  to  the  hundredth  of  a  toot. 


CD-  C99 


INFORMATION  SHEET 

5.    Show  grades  to  the  ten  thousandth  of  a  percent  (grade  percentage  In 
ftista.  or  ft,/100  ft.). 

6     Arrange  profile  sheet  with  two  inches  left  on  bottom  of  sheet  for  the 
earthwork  breakout. 

7.  Show  the  beginning  and  ending  stations  which  tie  to  adjacent  pro- 
ject. 

8.  Give  bench  mark  data  Just  below  the  margin  of  the  proflie  strip  or  just 
alxjve  in  the  plan  portion. 

Drafting  of  cross  sections 

1.  Note  centerllne  of  survey  on  the  sheet. 

2.  Plot  elevations  and  distances  left  and  right  of  centerllne. 

3.  Draw  ground  line. 

4.  Use  roadway  template  for  drawing  profile  grade  and  typical  section 
applicable  for  each  particular  cross  section  station. 

5.  Draw  In  pencil  to  facilitate  changes. 

6.  Note  station  number  and  ground  elevation  at  centerllne  under  each 
cross  section. 

'(.     Note  scale  and  type  of  cross  section  at  the  upper  right  corner  of  the 
sheet. 

8.    Write  area  of  each  section  within  the  section  and  state  If  It  Is  cut  or 
fill. 

a  Write  volume  of  earth  between  the  sections  and  state  If  it  is  cut  or  fill. 
10.    Connect  first  and  last  points  of  each  section  by  a  dashed  line. 
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Field  Notes  for  a  Simple  Curve 


Pen. 

—  
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Superelevations  of  a  Roadway 


tEFT  TURNiNC  CURVE 

THE  mCHT  €D0€  OF  THt 
ROADWAY  IS  HjGHE«  THAN 
THt  ten  EDGE  THE  SURF  AC t 
StOPES  CK3WN  TO  THE  iNSlDt 
OF  THE  CURVE 


OF  CUflVt 


OUTSIDE 
OF  CURVE 


OUTS^Ol 
OF  CUBVi 


RIGHTTURNING  CURVE 

THE  tEFT  EDGE  OF  THE 
ROADWAY  IS  HIGHER  THAN 
THC  RfGHT  EDGE.  THE  SURFACE 
SIOFES  r  JWM  TO  THE  INSIDE 
OF  THE  CURVt 


Left-  and  Rlpht-Turning  Curves 


ggiSi  CURVED 


fi€  StfJW  Uftitit  t7  HtSE^  Ae<>vf  tf^f 


Full  SUPtRSltVAIJCW* 


OL/TSfGt  £DGf 

oy^PAyiv.t.i>t^T^. 


Profile  View  of  a  Superelevation  Transition 


© 


Cross-Section  and  Plan  Views  of  a  Highway  in  Superelevation 

From  Civil  Engineering:  Drafting  by  Roy  and  James  WIrshing,  ;i  19S3.  Peproduced  with  permis- 
sion of  McGraw-Hill  8ool<  Company. 
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Horizontal  Curve 
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Vertical  Curve 

10+00 
200.00 


+8% 


STATION 

6=A 

7 

8 

9 

10 

11 

12 

13 

14=C 

Elevation  of 

Tangent 

196.K) 

197.60 

198.40 

199.20 

200.00 

199.40 

198.80 

198  J20 

197.60 

Tangent  Offset 

0.(X) 

.09 

.35 

.79 

1.40 

.79 

.35 

.09 

0.00 

Elevation  of  Curve 

196.80 

197.51 

198.05 

198-41 

198.60 

198.61 

198.45 

198.11 

197.60 

Example  of  a  Plan  and  Profilw 


CEHTERIINE  PROFILE 

500000  - 


0+00  20+00  40+00  60+00  80+00  100+00 
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Example  of  Cross  Sections 


From  Map  Drafting  and  ReiatecJ  Computations  tor  Plans  Surveying:  FmSd  Book.  Reprinled  wJth 
permission  of  the  Vtocationat  Curriculum  Development  and  Research  Center,  Natchitoches,  touS- 
slana. 
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Sections 
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#  Areas  of  Cross  Sections 
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Typical  Title  Sheet 


STATE  DEmRTMENT  OF 
STATE  0F_^  ^ 


Z      »  mt  m 


PLAN  AND  PfiOFILE  OF  PROPOSED  PROJECT  NO.  _„ 
  COUNTY 


INDEX  OF  SHEETS 


"STANDARDS 


Location  Map 


LENGTH  AND  DESIGN  DATA 
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•         Example  of  a  Highway  Detail 


Traffic  Signal  Plan 
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Typical  Plan  and  Profile 
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TRANSPORTATION  MAPPING 
UNIT  IX 


ASSIGNMENT  SHEET  #1  —  LAYOUT  AN  OPEN  TRAVERSE  USING 

SEVERAL  METHODS 


PART  I:  Open  Bearing  Traverses 

1.  Start  al!  traverses  from  the  center  of  a  17  x  22  in.  sheet  of  paper. 

2.  Plot  each  traverse  to  the  scale  indicated  t>elow. 

3.  Identify  each  point  with  a  small  circle  and  letter,  !at>ei  each  traverse  leg  with  bearing 
and  distance. 

4.  Label  each  traverse  by  number  and  scale  used  fn  a  place  where  it  most  clearly  Identifies 
with  the  traverse. 

5.  In  the  tower  left  hand  cornef^  prov.  e  a  table  with  the  following  headings:  Traverse,  Clos- 
ing Distance,  Closing  Bearing. 

(NOTE:  Closure  is  from  the  last  to  the  first  point.) 

6.  Provide  a  border,  title  block,  and  north  arrow. 

Traverse  #1:  Scale  1"  =  2(K)'  Traverse     Scale  1"  —  30' 


Course 

Length 

Bearing 

Course 

Length 

Bearing 

A-B 

364. 

N  32't)'  E 

A-B 

74.0 

N  86*30'  E 

B'C 

239.'..0 

N  83'»30'  E 

B-C 

39.2 

N  13»30'  E 

C-D 

382.5 

N  Sl'^'  W 

C-D 

54.1 

N  67*0'  E 

D'E 

241.6 

Due  North 

D-E 

55.8 

N  25*30'  E 

E-F 

310.7 

N  16**30'  W 

E-F 

40.2 

S  36^30'  E 

F-G 

379.1 

S64*^'  E 

F-G 

52.0 

N  43^'  E 

G'H 

380.U 

N  71*30'  E 

G-H 

41.9 

S6AV  E 

HA 

H-A 

Traverse  #3:  Scale 

1"  =  50' 

Traverse  #4:  ^le 

1"  =  60' 

Course 

Length 

Bearing 

Course 

Length 

Bearing 

A-B 

81.5 

S  27*^0'  E 

A-B 

129.6 

S  27*t)'  W 

B'C 

64.5 

E 

B-C 

120.0 

S  16"0'  E 

G-D 

113.6 

S21**30'  E 

C-D 

S5.3 

S44-30'  E 

D-E 

134.0 

N  14*^'  E 

D-E 

130.5 

S  18"0'  W 

E-F 

65.1 

SSS"^'  E 

E-F 

153.2 

N  19«30'  W 

F-G 

86.8 

N  24*^'  E 

F-G 

51.7 

N  22*^^0'  W 

GH 

174.5 

S  70*'30'  E 

G-H 

78.5 

N89'V'  W 

H'A 

H-A 

626 

a 


ASSIGNMENT  SHEET  #1 

PART  li:  Open  Azimuth  North  Traverses 

1.     Start  all  tmver^rs  from  tr,e  center  of  a  17  x  22  In.  sheet  of  paper. 
2     Plot  each  tra\<Mse  to  the  scale  indiuated  Imlow. 

3.  Identify  each  point  with  n  small  circle  and  letter:  label  each  traverse  leg  with  bearing 
and  disttinco 

4.  Label  each  iravefuo  by  number  and  ycale  used  in  a  place  where  it  most  clearly  identifies 
with  the  travt?r5e. 


In  the  lower  loft  hand  corner  provide  a  table  with  the  following  headings:  Traverse.  Clos- 
ing Distance,  Closing  Bearing. 

{NOTE;  Closure  \%  from  the  last  to  the  first  point.) 

Provide  n  t.iordcr.  till.?  block,  and  north  arrow. 


Traverse  #1:  Scale  1 

"  60' 

Course 

Len()th 

Aziniuth 

AB 

106.0 

077*^' 

B-C 

47.5 

CD 

144.B 

108*^' 

DE 

176.:.' 

340*30' 

EF 

152.0 

102*"30' 

F-G 

109  3 

339*30' 

G-H 

302 °30' 

H-1 

m.7 

232^30' 

IJ 

102.0 

J-A 

Traverse  #3:  Scale  1 

"  -  30' 

Course 

A/imuth  (N) 

AB 

46.G 

240  *»0' 

B-C 

44./ 

?67**30' 

C-D 

4?5 

D-E 

74,8 

224  °0' 

EF 

49,5 

279^30' 

F-G 

37,0 

26^ 

G-H 

4f)./ 

42^30' 

HI 

59,8 

279*0' 

1-J 

21  b 

20inJ' 

Traverse  Wl:  Scale  ^"  ^  500' 


Course       Length      Azimuth  ^N) 


A-B 

465 

188 

B-C 

895 

114«'30' 

C-D 

580 

148*0' 

D-E 

5a5 

247"^' 

E-F 

1200 

120 

F-G 

900 

56  "^0' 

G-H 

676 

358 •'rM'- 

HI 

808 

285 »0' 

l-J 

682 

161  ^^K)' 

J  A 

Traverse  #4:  Scale  1" 

=  2,000' 

Course 

Length 

Azimuth  (N) 

A-B 

2500 

28C«30' 

B-C 

3175 

32*30' 

CD 

2825 

IS't)' 

D-E 

2600 

302*0' 

E-F 

b//6 

234»30' 

F-G 

4290 

351 W 

G-H 

2064 

226*30' 

H-l 

4^ 

276*30' 

l-J 

4400 

57*0' 

J-A 

ERIC 


CD-  627 
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PART  Hi:  Open  Deftr^ction  Anqle  Traverses 

1.  Start  all  traverses  from  »hy  center  of  a  17  x  22  In.  sheet  of  paper. 

2.  Plot  each  traverse  to  the  scale  indicated  below. 

3.  Identify  each  point  vHth  a  small  circle  and  letter;  label  each  traverse  leg  with  bearing 
and  distance. 

4.  Label  each  traverse  by  number  and  scale  used  in  a  place  where  >t  most  clearly  identifies 
with  the  traverse. 

5.  in  the  lower  left  hand  corner ;  wVide  a  table  with  the  following  headings:  Traverse,  Clos- 
ing Distance,  Closing  Bearing. 

(NOTE:  Closure  is  from  the  last  to  the  first  point.) 

5.     Provide  a  border,  title  block,  a  id  north  arrow. 

Traverse  #1:  Scale  1"  =  300'  Traverse  #2:  Scale  1"  =  40' 


Course 

Length 

Defl.  Angle 

Course 

Length 

Defl.  Angle 

A'B 

461 

N  ei*^'  E 

A-B 

70.5 

S  11*^'  E 

B-C 

599 

54«30'  L 

B-C 

34.8 

45*30'  L 

CD 

428 

99'>30'  R 

C-D 

84.2 

37"30'  L 

D-E 

386 

41*0'  L 

DE 

39.3 

51"^'  L 

E'F 

640 

105*0'  L 

F-F 

51.5 

71 °0'  L 

FG 

451 

62*^'  L 

FG 

59.0 

72«0'  L 

G-H 

524 

43*^30'  L 

GH 

39.0 

53*30'  R 

H-A 

H^A 

Traverse  #3:  Scafo  1 "  -  K)' 


Course 

Length 

Defl.  Angle 

A-B 

5B.0 

S  43°0'  W 

B-C 

61.5 

CD 

104.5 

39'»30'  L 

D-E 

85.0 

26*30'  R 

E-F 

39.0 

18*^30'  R 

F-G 

B6.0 

42°30'  R 

G-H 

156.5 

120*t)'  R 

H>l 

73.0 

113*0'  L 

l-J 

81.7 

51*^'  L 

J'A 

Traverse  #4:  Scaie  1"  200' 


Course 

Lenylh 

Defl.  Angle 

A-B 

304 

N  20n)'  W 

B-C 

401 

115*30'  L 

CD 

163 

115*^'  R 

D-E 

301 

24*^'  L 

t-F 

44? 

90*^'  I 

F-G 

758 

101°30'  R 

G-H 

387 

101  °0'  R 

H-t 

330 

52"0'  R 

741 

74»30'  L 

J-A 

628 
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PART  IV:  Open  Angle  Right  Traverses 

1.  Start  an  traverses  from  the  center  of  a  17  x  22  in.  sheet  of  paper 

2,  Plot  each  traverse  to  the  scale  indicated  below. 


3. 


4, 


6. 


6. 


Identify  each  point  with  a  small  c.rcle  and  letter;  label  each  traverse  leg  with  bearing 
and  distance. 

Label  each  traverse  by  number  and  scale  used  in  a  place  where  it  most  clearly  identifies 
with  the  traverse. 

In  the  lower  lert  hand  corner  provide  a  table  with  the  following  headings:  Traverse,  Clos- 
ing Distance.  Closing  Bearing. 

(NOTE:  Closure  is  from  the  last  to  the  first  point.) 

Provide  a  border,  title  block,  and  north  arrow. 


Traverse  #1:  Scale  1" 

«  200' 

Course 

Length 

Angle  RT 

A-B 

245 

N  30V  W 

B-C 

474 

138«30' 

CD 

332 

304 "t)' 

D-E 

251 

102*30' 

E-F 

392 

256°30' 

F'G 

320 

291 °0' 

G-H 

534 

HI 

229 

325 -^SO' 

f-J 

304 

72*t)' 

JA 

Traverse  U2:  Scale  1"  «  60' 


Course 

Length 

Angle  RT 

A-B 

97.5 

S48*«'  E 

B-C 

95.6 

234*^' 

CD 

94.0 

191 '*30' 

D-E 

B5.2 

36D' 

E-F 

131.4 

166«0' 

F-G 

50.1 

129*30' 

G'H 

95.9 

151*30' 

HI 

133.4 

258'»30' 

l-J 

90.2 

55  W 

J  A 

Traverse  #3;  Scale  1" 

=  30' 

Course 

Length 

Angle  RT 

A-B 

50.3 

S29»0'  W 

B-C 

25.0 

228*^0' 

CD 

49.2 

1 i9»0' 

D-E 

72.9 

21 1"^' 

E-F 

63.4 

318»0' 

F-G 

39.7 

76*30' 

G-H 

50.8 

154*0' 

H-l 

64.2 

221**30' 

W 

63.f, 

323"^' 

J-A 

Traverse  #4:  Scale 

1"  ^  50' 

Course 

Length 

Angle  RT 

A-B 

87.1 

S86'D'  W 

B-C 

48.4 

153*30' 

C-D 

88.1 

263^' 

D-E 

117.8 

125«30' 

E'F 

130.2 

238*30' 

F-G 

80.3 

41*30' 

G-H 

86.4 

196  "0' 

Hi 

43.7 

82*30' 

l-J 

34.3 

88*30' 

J-A 

ERIC 
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PART  V:  Open  Traverses  by  Coordinates 

1.  Start  all  traverses  from  the  center  of  a  17  x  22  in.  paper. 

2.  Plot  each  traverde  to  the  scale  indicated. 

3.  Latjel  each  point  with  letters  and  (X,Y)  coordinates. 

4.  Label  each  traverse  by  number  and  scale  jsed  in  a  place  where  it  most  clearly  identfles 
with  the  traverse. 

5.  In  the  .ight  margin  provide  a  table  for  each  traverse  with  the  headings:  Course,  Length, 
Bearing. 

Traverse  #1:  Scate  1"  =  300'  Traverse  #2:  Scale  1"  «  40' 


Point 

X-Coord. 

Y-Coord. 

Point 

X-Coord. 

Y-Coord. 

A 

0 

0 

A 

0.0 

0.0 

B 

403 

224 

B 

13.4 

-69.2 

C 

482 

918 

C 

42-8 

-88.4 

D 

894 

800 

D 

126.5 

-8Z5 

E 

1244 

963 

E 

149.0 

-50.4 

F 

832 

1453 

F 

118.7 

8.7 

G 

391 

1360 

G 

62.6 

-26.9 

H 

94 

928 

H 

30.9 

-4.3 

Traverse  #3:  Scale  1 " 

=  50' 

Traverse  #4:  Scale  1" 

=  200' 

Point 

X-Coord. 

Y-Coord. 

Point 

X-Coord. 

Y-Coord, 

A 

0.0 

0.0 

A 

0 

0 

B 

-39.6 

-42.4 

B 

-104 

286 

C 

-114.0 

-75.6 

C 

-385 

0 

D 

-160.6 

-169,1 

D 

-441 

153 

E 

-228.5 

-220.2 

E 

-652 

368 

F 

-265.5 

-232.6 

F 

-964 

55 

G 

-344.1 

- 197.6 

G 

-  1383 

687 

H 

-209.4 

-99.8 

H 

-1025 

835 

t 

-348.7 

-^.1 

1 

-730 

688 

J 

-271.9 

-62.2 

J 

-206 

1192 
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ASSIGNMENT  SHEET  #2  -  LAYOUT  A  SURVEY  ALIGNMENT 
FOR  A  ROAD  USING  BEARiNGS  AND  COORDINATES 


Directions:  Using  the  map  developed  In  Unit  IV,  Assignment  Sheet  #6,  plot  the  road  data 
Included  on  the  following  page.  Use  the  same  scale  to  layout  the  other  map  data.  Using 
the  coordinates  given  on  the  following  sh»Bt,  locate  the  position  of  the  road  on  the  missile  site 
map.  Proceed  to  layout  the  road  centerllne  by  the  given  bearings  and  complete  th©  layout  of 
the  road  by  drafting  it  onto  the  final  map  with  the  road  width  and  shoulders  shown. 


NORTH 


North  Pvt  Return 
Cuive  Data 

S  e  110" 
R  =  53.00' 
T  =  75,69' 
L  =  101,75' 


•  Parking  Area 


L.^fl^  STA  2-^70 
SOUTH 


STA  0+00  Begin  fload  B 


Centeriine  Curve  Data 

^  =  48" 
R  =  4850' 
T  =  75.69' 

L  =  101.75'  ROAD  B 


N19*53'10'%V 


!5'  Pvt.  5*  ShWrs, 


45'  R  Cul-de-Sa'C 


N20.897.58 
E42^72l2 


45'  R 
Cut-fiftSac 


> 

CO 

o 


m 

z 
-I 

X 

m 
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ASSIGNMENT  SHEET  #3  —  PLOT  FIELD  NOTES  FOR 
HORIZONTAL  CONTROL,  TOPOGRAPHY,  PROFILE, 
AND  CROSS  SECTION  FOR  A  PROPOSED  ROAD 


Given:  Field  notes  for  Locust  Circle. 

1.  Horizontal  control  notes  and  sketches 

2.  Profile  notes 

3.  Topographic  notes  and  sketch 

4.  Cross  section  notes 

Directions:  Develop  the  following  maps  based  on  the  field  notes  given. 

Map  I  —  Layout  the  horizontal  control  survey  for  the  Locust  Circle  Development.  Layout  on 
vellum  after  determining  map  size.  Use  scale  1 "  =  2(X)'.  Ink  final  map  on  polyester 
film  with  border  and  standard  title  block.  Discuss  appropriate  lineweights  to  use 
with  instructor. 

Map  II  ~  Plan  and  profile  of  Locust  Circle 

Part  I:  Plot  the  centerline  of  Locust  Circle  on  plan  and  profile  paper.  Use  horizon- 
tal scale  of  1"  s:  100'  and  vertical  scale  of  1"  -  10'.  Layout  in  pencil.  Place  plan 
view  in  upper  half  of  sheet  and  set  up  the  profile  in  gridded  portion  of  sheet. 

Part  II:  Post  in  the  elevation  points  from  the  topo  field  notes  for  Locust  Circle  on 
the  plan  view.  Interpolate  the  contour  line.  Indicate  contour  Hnes  with  a  dashed 
line.  Label  each  contour  line. 

Map  III  —  Cross  sections  of  Locust  Circle 

Part  I;  Post  the  cross  section  points  on  the  plan  view  of  Locust  Circle. 


Part  11:  Using  cross  section  grid  paper,  plot  each  cross  section  for  Locust  Circle. 
Horizontal  scale  is  1"  =  5';  vertical  scale  is  1"  =  1'. 


HORIZONTAL  CONTROL  SURVEY: 

(FT.  a?)  LOCUST  CIRCLE  DEVELOPMENT 
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Dave  O  uca 
Tom  7^ 
Jerry  iji 


BS. 
F 


G 


•  HlORIZ.  TRlANGULATk>N 

i  TV  ®    ]     FS.     '  H.D. 
'■      G      \      B      \  956.13  ' 


G 


B 


1438.98 


HORIZ. 

70^10" 
140*^' 10" 


siie'os" 

102*82' (^^ 
153*48^09" 


58«14'25'' 
174^09*^ 


70"e9'12'' 
140*68' 21" 
211*^7^^'" 


^NOTE:  Figures  shown  here  In  bold  italics  are  normaHy  shown  in  red.) 


3-29-79 
26'>F 

Calm,  Overcast 

.....    ,    ,  -  .    ^    ,     ,  J 

■•raench  Mark'!*. 


.^RASa  DJSa  USQS;#|43         .  .  .    .  ,  

if^QRlZ,  &  VERT.  CONTROL:  LOGATlON  1Q2.49:DUE  SO.  & 
;  .^^DUEiVyESTOfi<|.CO..#l07  &XLGArSSY.RD.  .  . 

;M.dMTMW::HQRlZ:  N:.l3,4?0J^  .  .  ,  .  . 
.  ;  eai\fe  .12B9J73  ;  .  £:,15,89148:  .  i  


(i  CYRUfe^E'DR  &.'  (|  i33rtD 


%  CVFUiSSEDR_&.  LOCUSraRCLE 


(t  HIWAY  #46  ^  133ftd  St 


ERIC 


5!in 
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(SAME) 


71«^7'2d'* 


(i  iqCUST  CIRCLE  &     CYBUSSE  DRIVE 


1449.72 
1449.72 
1449.73 
1449.72 


73*43' 20" 
147*^'42'' 


521)9' 40" 
104*'19'21" 
156^'Q3'^ 

52W4I'' 


30*21*40" 
60*»43'  19" 
91*04' 5?" 


■<1  HIWAY  #46  &  ti."l^Qh~H  ST. 


(j.  COCXifet  CIRCLE  &     CYNUSSiE  b{^. 


CO.  HiWAY  #107  &  CYRUSSE  DR 


875.56  97*»27'3D' 
194  "55' 00' 
292^' 30* 

97'^7'30' 


Q.  LOCUST  CIRCLE  &  CJ.  CYRUSSE  DR. 


E 


D 


G 


E 


G 


875.61 
875.61 
875.60 


ERIC 


v)  .  "4 
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(SAME) 


70«^'30" 
140'^9'05" 

70^34" 


(i  CO.  HjWAY  107  &     GATSBY  ROAD 


51  "11' 50" 
102*^^3' 45" 
1S3°35^39" 


LdCUfet  &  CYRUSSE 


SS^IS'OS" 
116*38'14'' 
174*57^21" 


GATS8Y  ROAD  &  (i  LOCUST  CIRCLE 


70"^' 32" 
140'«9'06'' 
211*28^2" 

70'^' 34" 


*f  *f  n 


SI-IIMS"  CO.  HIWAY  107  &     GATSBY  HD. 

102*'23'45" 
153*^5*39" 


1        •  • 


FED 


DEC 


C  E  B 


UFA 


(END  HOmi  CONTROL) 
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(SAME) 


58*18' 30" 
141 "^/'OS" 
174^' 39* 


52'»10'50'' 
IIM'^^IMI'* 


54*^)7' 00" 
108*13* 58" 


73*42' 10" 
147*^4^21" 
221*06' 33" 


CO.  HIWAY  107  &     CYRUSSE  DR. 


Q.  #46  &  130TH  ST. 


%  #46  &  133RD  ST. 


CYRUSSE  i!  133RD 


^42' 11" 
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R  14-  W 


»^UT^PK«t.     WltEBTT  W'.OW. 


 LlJi  ^ 


1.,.  L.i  i 


^l...L..i./  \  7 
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^^^TC  LacATiGhi  Map 
coi^  Map  . . . 


i 

1 

ERIC 


1^  V  t  # 
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5. 


PROFILE  NOTES: 


q_  LOCUST  OIRCLE 


3-31-79 
D.  OLSON 
T  CROYMANS 


ASSIGNMENT  SHEET  #3 


TEMP.  BENCH  CIRCUIT 


BM, 
TP, 
TP. 
TP. 
TBM. 
TP, 
TP. 
TP, 
BM. 


8.72 


4.49 


4.98 


4.87 


5.16 


5.B7 


7308.69 


1306.49 


t30fi.33 


5.09  130e,40 


8.21  1306.76 


1306.173 


1306.5T 


PROFILE  ON  "PG.  7" 


6.69 


5.14 


5.02 


7.85 


5.46 


4.82 


1305.85  6.53 


5.90 


iwzm 


noi.B5 


1301.31 


1298,553 


1301.30 


1301,353 


1299.983 


1299.953 


1299.973 


1299.973 


.02  LOW 


D.  Olson  A  C^- 
Tom  C.  ^ 


3^31-79 

41 Calm 


DESCRIPTION  SEE  PG.  #1 


SPIKE  IN  RR  290'  SO. 


T/ROCK  NEAR  a^PPROACH 


<l  DRIVE  (NAIL) 


SPIKE  IN  P.  POLE  WEST  SIDE  OF  GATSBY  ON 
5  OF  LOCUST  CIRCLE, 
SAME  AS  TP, 


T/PfN 


T/PIN 


SEE  PG.  #1 


(NOTE:  Figures  shown  here  In  bold  italics  are  normally  shown  in  red.) 
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PROFILE  OF  "LOCUSr 

T^M'  :  2.96  1301.513 
0-25 

  ^-  ...  i 

0+00  * 

0+25  ■ 

+50  • 

+75 
1+00 

+25 

+50  ' 

+75 
2+00 

+25 


SAME 


0.80  ^  imnin 

0.17  01.34 


0.92 


1.47 


2.11 

2.61 
2.93 
3.20 
3.07 


0(kS9 


00.04 


1.70      12m  81 


9S.40 
99.17 
98.90 
98.5S 
98,31 
98.44 


129S.5S3 


DESCRIPTION  ON  PG.  6  (TMB.) 


SHOT  ON  EXIST  ORD.  0  lOCUST 


2+50 
+75 

3+00 
+  26 
+50 
+75 

4+00 
+25 

TBM, 
+  50 
+75 

5+00 


1.58 


1301.513 


1298.023 


2.99 

2.95 

2.91 

3.03 

3.26 

3.56 

3,70 

3.83 

4.07 

3.52 

2.81 

2.20 
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SAME 


1298,52 
98,56 
98,60 
98.48 
98.2S 
97.81 
97.81 
97.68 
1297.443 
95.50 
9S.21 
96.82 


8. 


GRD.  PHOTS. 


cofsic.  mourn  hb     annover  &  locust 


GRD  SHOTS 


1299.023 


5+ 2b 
+  50 

6+on 

+  25 

-.50 
^75 
7^00 
+  ?5 
+  50 
+  75 


2.04 
2.52 

2.94 
2.99 
2.9t 
3.0-'' 
3.07 
3.10 

:i22 

3.70 


ERJC 


ASSIGMMENT  SHEET  #3 

SAME 

96.98  QRD,  SHOTS  .j/  LOCUST 

9&50 

96.21 

9SM 

96M 

9a.11 

95  M 

95.95 

95.92 

95.80 
95.43 
95.32 


12^.023 

8  J  25  3.99 

+50  4.11 

+75  4.83 

9+00  5,21 

+25  5.63 

+50  6.04 

9+56  (TP)  5.91 

TBM,  0.03      1293.143      5  91 

9+75  0.42 

10+00  [  0,39 

+25  0.42 

+50  0.45 

+75  0.51 


.  ,     6  ^  i 


ASSIGNMENT 


SHEET  #3 


95.03 

94.19 

93.81 

93.39 

92.98 

1293.11 
1293.11 

92.72 

9275 

92.72 


10. 

SAME 

QRD.  SHOTS 


T/SAN  SyVR.  M.H. 

N.  RIM  aM.H.  <t  (I  CYRUSSE  &  lOCUST{STA.  9-f  56) 
GRD SHOTS 


9^69 
9^63 


11  +  00 
+  25 
+  50 
+  75 

12^00 
+  25 
+  50 
+  75 

13+00 
+25 
+50 
+  75 


1293.143 

0.63 
.73 
0.90 
1.02 
1,12 
1.37 
1.68 
2,14 
2.53 
2.61 
2.77 
2.89 


ERIC 


ASSIGNMENT 

1292.513 
92.41 
92.243 
92.12 
92.02 
31.77 
91.46 
91.003 
90.61 
90.53 
90.37 
90.25 


SHEET  #3 

SAME 

QRD.  SHOTS 

f  J- 
*r 
ft 
*p 
*f 
f » 

$* 
r# 


• 


14+00 
+  25 
+  50 
+  75 

15  +  00 

TB^", 

15  +  25 
+  50 
+  75 

16+00 
+  25 
f50 


1292.143 


3.13 
3.20 
3.51 
3.82 
4.29 


1.26 
1.38 
1.41 
2.45 
2,56 
2.79 
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SAME 


90.01 
89.94 
89.63 

89.32 
BB.8S 


1.40      1289.903      4  54  1288.503 


88.64 
88.52 
88.49 
87.45 
87.35 
87.11 


12. 


PA5NTED  SPIKE  IN  P.P.  48'  SO.  ^ 


ERIC 


o 
9 

2 


ASSIGNMENT  SHEET  #3 


16+58 
16+75 
17+00 
TP. 

TP. 


TP, 


TP„ 


BM, 


5.61 


4.04 


TBM,  1.71 


4.54 


1289.903 

2.89 
2.91 
3.02 

9S.103  0.41 
97.733  1.41 
99.163  0.28 
130!L773  0.93 


5.02      1303.633  4.16 


3.69 


END  PROFILE  OF  -LOCUST' 


B7,01 
86.99 

1289.493 
93.693 
97.453 
98.233 
98.613 

1299.943 


1297.443 


1299.973 


.03  LOW 


SAME 


13. 


(5.  (J.  LOCUST  CIRCLE  CULDE-SAC 


DESCRIPTION  ON  PG.  #8 


DESCRIPTION  ON  PG.  ^^1 


(NOTE:  Figures  shown  here  in  bold  italics  nre  normally  sh^wn  in  red.) 


er|c 


6 


ASSIGNMENT  SHEET  #3 


TOPO  OF;  LOCUST  CIRCLE 


STA. 

0-60 
0-48 
0-04 
0+02 
0+20 
0+57 
0+60 
0+60 
0+71 
0+77 
0+83 
0+92 
1  +  10 
1+18 
1  +  30 
1+61 
•0+41 
1+65 
U83 
1+88 
1+95 
2+02 
2+37 


OFFSET  (LT)  OFFSET  {HT) 

ON  LINE 
ON  UNE 


84.4' 


68.4' 
35.0' 

34.0 
34.0 

88.5 


33.5 


108.0' 

57.6' 


28.5' 
75.0 


53.0 


21.3 

42.0 
42.5 
42.0 
33.0 

S3.5 

46' 
18' 


D.  OLSON  ai 
T  CROYMANS 

DESCRIPTION.. 


4'2'79 
61" 


20. 


BARB  FENCE  RUNS  DIAQ.  W/PROR 
POWER  POLE  ON  LOCUST. 


(I  24"  DIA.  R.C.R  STORM  SEVVER  CULVERT 
Q.  STORM  SEWER  M.H  (4.9*  DEEP) 


BARB  FENCE  ANGLES  W/PROPERTY 
EAST  END  24"  R.dp.  STM  SWR  CULVERT 
FENCE  CORNER.  (BARBED) 
IB'' DEC.  TREE 


PWR  POLE  (NETOSW) 
PWR  POLE  (EW  TO  SW) 


12"  DEC.  TREE 
10"    "  TREE 


6"  "  TREE 
6"  *  TREE 
6"    •  TREE 


FENCE  CORNER  (LOT  OtVISipN)  DIAG.  SW  (CHAIN  LiNK) 
FENCE  CORNER  (dIaG^  BARBED    *  . 
FENCE  CORNER  (DUE  NORTH)  BARBED 
^  55'  DIA.' VVTR  STOR  TANK  (MEA.  TO  FAC^ 


6"  DEC.  TREE 
18"  DEC.  TREE 
OLD  ABAN.  WINDMILL 
N.W.  BARN 


10' 


38'  2 


ASSIGNMENT  SHEET  #3 


24-38 

33.0 

• 

70.0 

oO  o 

32.8 

Z+7U 

40.0 

70.4 

■  -  1 

33.4 

57.0 

• 

3+36 

C*^  f\ 

57.0 

34-40 

%.o 

34- Do 

5d.u 

34^20 

38.0 

34-W 

- 

38.5 

34-t>y 

46,5 

34"Ol 

)<XU 

41.0 

4+20 

28.0 

4+31 

15.0 

4+42  * 

48.0 

4+49.8 

27,5  ' 

4+52 

41.0 

4+55 

65.0 

4+73 

27-0 

4+88 

21.0 

SAME 

SHOT  ON  FENCE  LINE  (E;Vy> 
SHOT@,syy/     SARN  .     .  .  , 
FENCH  COf^i  BENp  isO'  TO  NORTH. 

%  ro;  piA.'  wTR  sTpa  tank  ^mea.  to  face) 

BARN  JOQSi  NOOT  f  ^^^^ 

NE  doRN.  FENCE  QOES  DUE  SO.  {CHAIN  LIMK) 
8'' PINE  TREE     :     •  : 


21. 


Nvy 

NE  " 
NE  "  - 
6"  Dec.  TREE 


OLD  CONC.  FOUNDATION 


8;"   "  TREE 

FENCE     'BARBED  DUE  NO.  BEGIN  ^EAST*  ' 
(|  14'  OLD  GRAVEL  DRIVE  TO  WATER  SITE 
(|  24^' IDIA.  DEC.  TREE  \  ,  \  .  \  \  \  \  , 
FENCE    jBARBEO)  TO  VVEST  ANGLES  NE 

ABANpON  CONC.  WELL;(UNDERGROUND) 
%  ORAVEL  DRIVE  TP  OLD  BAF^  JIO'  WIDE) 
NW  END  OF  15'' C.M.R  CULVERT  #  SKEW 
SE  END  OF    •  * 


ERIC 


1/  A. 


ASSIGNMENT  SHEET  #3 


22. 


31 
53 

48.0' 
48-5 
40.5 


33.8 


58' 
SO- 


SO' 
43' 


44' 
20' 
44.5' 


27 


2(X8' 
47.5 

34.0' 
5Z0' 
53.0' 
44.0' 
7Z0' 


91.0' 
4Z0' 


SAME 

NW  _  BARN  SET  @  SKEW 

n      tf      fr  ft 


NE 


FENGP  ,  (BARBEDf)  GOES  EAST  ANGL  ES  NE 
l5"Dec,;  TREE  ,  \  .  ,  [  ,  .  ,  ,  '  \  \ 

IB**       TREE  \  \  \  \     ,  \       \  \  \  \ 

m  \  Otp  fOUNOATlON 
SWiislSIpE     "  " 
SE  FOUNDA. 


BURIED  NAT,  OAS  UNE  MARKER 
PW'R  POLE  LINES  (SW'NE) 


PVy*R  POLE  (LINES  E-W  &  TO  SyVJ 
FENCE     BARBED  TO  EAST  &  DUE  SO. 


12*^  DEC.  TREE 
15"    "  TREE 


10-^  PINE  _ 
BURIED  GAS  LINE  MARKER 


se' 


HOUSE 


HOU^ 


BEGIN  ROW  OF  7  PjNES  (SKEW  TO  NE) 
END  ROW  Of  PINLS  ^EQUALLY  SPACED) 
FENCE  '  (BARBHD^TO  WEST  &  SW 
BURIED  GAS  UNE  MARKER 
8"  DEC.  TREE 


ASSIGNMENT  SHEET  #3 


4o,0 

t<io* 

f  Jo 

36.0 

K/"T  57*4 

CO 

00 

10+1Q 

• 

• 

53.0 

35.0 

11  4. 

3au 

104.00 

20.0 

13.0 

38 

13+09 

35 

13425 

35' 

13+73 

108 

13  +  77 

46' 

1^  }  02 

3G' 

14+38 

44' 

14+41 

46' 

SAME 

GRAVEL  DRIVE  WAY 
6"  PINE 
6"  PINE 

Q.  SAN.  SW'R  M,H.  (B.45'  DEEP) 
R.E.A.  LITE  POLE 
NW  HOUSE 

R  POLE  iLINES:  W    +  NE  TO  SW)  ,8 1  \ 
FIRE  HYDRANT 
BEGIN  RpW  OF  BUSHES 
NE     HpUsV  .  .  ' 
END  ROW  OF  BUSHES 
2D'' DEC.  TREE  ' 

BEGIN  PpW  OF  7  PINES  (tXJE  SOUTH)  (35  LONG) 
24"  dec' TREE  " 
18" DEC.  TREE 

6"  DEC.  TREE 
8"   "  THEE 

FENCE      BARBED  TO  NE 

"   "    "    TO  SE  k  DUE  EAST 
26" DEC.  TREE 

BEGIN  FENCE  iROCK)  DUE  SOUTH 


SW 
SE 


SHACK 
SHACK 


'  5 
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14+82 
15+27 
16+58 
16+71 
16+73 
17+41 
17+64 
18+18 


3&0' 


48' 
28' 


72' 
12' 
21' 

1j5' 


END  OF  TOPO 


SAME 

BEGIN  BARB.  FENCE  TO  NORTH 
PWR.  POLE  LINES  DUE  N  &  S 

14'' DEC.  TREE 


e-RNETREE 
6"DedTREE 


ID"*  "  .TREE 
20"  DEC.  TREE 


ASSIGNMENT  SHEET  #3 


ASSIGNMENT  SHEET  #3 


X-SECriONS:  LOCUST  CtRCLE 


IBM, 


0+00 


4.96 


0+50 


1+00 


1+50 


2+00 


DOWN  Q.  GATSBY  RD... 


1298.553 


D.OLSON  VD^ 
T.  GROYMAN  f 


4^-79 

COOL,  MISTY 


SEE  PCS.  6  FOA  pE^RIPTlON 

■  '  ■  ■  ■  iS.  •  ■  •  •  ^ 
2.^    '  2.31       2.24  2.2; 


50' 


315 
50' 


3.67 
50' 


3.25 
50 


5.30 
50' 


25' 


3.80 
25 


3.85 
26' 


3.71 
26' 


5.12 
25' 


15' 


0' 


2.10 
15' 


4.40 
15 


3.47 


4.16 
15' 


4.02 
15 


4,11 


4.40 
16 


4.10 
15' 


4,61 


4.90 
15 


5.02 
15 


5.23 
0 


15 


RT 

2.03 


25' 


3.72 
25' 


25 


5.31 
25 


25 


28. 


1.97 
50' 


2.95 
50* 


S.a)  4.80 


50 


4.99 
50 


5.45      5.^  4,90 


50 


i 
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_4J30 

4.50 

j4.80 

4.98 

5.05_ 

5.20 

5,50 

50'  " 

25'" 

~  15' 

0 

25' 

50' 

3+00 

4.90 

545 

5.10 

4.93 

_5.00 



5.10 

.  .  —  . 
5.30 

50 

25 

15 

0 

15 

25 

50 

3+50 

4.70 

4.64 

5^ 

_5_30 

.  .  . 
5.51 

.  .  -  .  , 
5,62 

50 

0 

16 

25 

50 

4+00 

5.10 

5.42 

5.70 

5J1 

5.90 

6.20 

5J5  ' 

50 

15 

0 

16 

50 

4  +  50 

5.40 

6.85 

6.20 

8.01 

8.15 

6.50 

50 

25 

15 

0 

15 

25 

50 

•  •  • 
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30. 

SAME 

5-fOO                 '             .                         .                         6.00       S.40  5.82  6.70  6.50^  6.20  5.80 

50'        25'  15'  0  15'  25'  50' 

5+50                                                                               6.30       6.10  6-85  7.00  7.35  7.50  8.02 

*  50         25  15  0  16  25  50 

TP.  4.04  7.61  T/CONC.  FOUNDATION 

6  +  00                                                                                  2.65       3.10  3.50  3.82  4.14  4.90  4.02 

50  15  O  15  /25  50 

6  +  50                                                                                      2.85     _3.00_  3.41  3.68  4^  4.75  3^81 

50         25  '~15  .0  '~^15'^  25  "^^50 

7  +  00                                                                                  2.56       2.95  3.70  4.04  4.31  5.10  4.30 

50        ^  '  15  0  16  25  50 
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7+50 


SAME 


3.32  3.61 


50 


25 


3.85 
15" 


^  0 


3.g0 
15 


25" 


31. 


3.1O 


50 


8  +  00 


3J5 

~50" 


8+50 


50 


395 


4.12  4.32 


25 


^.15^ 
15 


15 


4.63 
"  0 


5.02 


C 


16 


25"^ 


15 


25 


3.42 
50 


4.40       4.26  3.91 


50 


9+00 


6.10       5.25       5.75  6.12 


50 


9+50 


50 


25 


15 


0 


4.81 

15         25  50 


15 


0 


15 


25 


6,21       6.67       6.62       6.94       6.52       6.31  6.00 


50 
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10+00 


TP.. 


10+50 


11+00 


3.26 


8.18 


SAME 


5,80 
50 


6.02       6.85  7,14 


25 


15 


0 


6.61 
16 


T/PENCe  POST 


1,75 
50 


50 


1.84 
^25 


1.95  2.04 


2S 


2.12 
15 


2-20 
15 


2.34 
0 


2,54 


0 


2.00 
16 


15 


25 


2.10 
25 


2.30  2.00 


25 


32. 


6.47  6,20 


50 


1.94 
50 


2;10 
60 


11+50 


2.95 
50 


2.^ 
25 


Ml 

15 


2,83 
^  0 


2.70 
15 


2.81 
25 


50 


12+00 


3.49 
"50 


3.31 

215 


3.15 
15 


3.05 


3.10 
15 


3.30 
25 


3.21 
30 


erJc 


X : 


o 
9 


12+50 
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SAME 


3.32 
50 


3.13 
555 


33. 


3.Q7 
15 


2^ 
0 


3.15  3.24 


15 


25 


3;51 
50 


13+00 


4.70 
50 


4.67 
25 


4.42^ 
15 


4.44 
0 


4.61 
15 


4.81 
25 


4.52 
50 


13+50 


5^5 
50~ 


4,91 
2S 


j1J5_ 
15 


4.63 
0 


4.87 
16 


5.07 
25* 


5.18 


50 


14+00 


5.66 
50 


^.45 
25 


A9L 

15 


5.00 
0 


15 


5.77 
25 


5.80 
50 


14+50 


5.92 


50 


5jB7 
25 


15 


5_.41_ 
0 


6.01 
15 


6^ 
25 


6.42 
50 


15+00 


6.66 


6,62 


_6.31 
15" 


6^2 
0 


6.09 
"  15~ 


5.97 
25 


50 


ERIC 


6U 


ERIC 


,  T.B.M. 


ASSIGNMENT  SHEET  #3 

SAME 


0.30 


1298.553 


SAWET.6.M.  m  ON  P0.  2$ 

»       »       »       I       •       *       »       <  f       .       •      .       •  » 


34. 


15+50  : 

....                    .    .           A  ..       .                                   ^  . 

7.40 

7.21 

7^07 

7.00 

6.81* 

a62 

■        ;  _  50  ,  . 

15 

':    p  ^ 

15; 

25 

16+(K) 

a84 

B.25 

i.    »  .  y 

8.00 

7.58 

7.61 

7.02 

5.81 

f 

  i 

100  , 

16  _  _ 

50 

lOO 

16+50  ' 

ai6 

8.32 

8.21 

7,91 

7.85 

7.52 

6.25 

100 

50 

15 

0 

15 

50 

1O0 

16+58 

9,50 

8.67 

8.35 

7.9$ 

7.78 

7.42 

7.00 

1O0 

50 

15 

0 

15 

60 

100 

17+00 

9,86 

B.91 

8.50 

ai6 

8.CX) 

7.20 

7.02 

100^ 

50 

15 

0 

16 

50 

100 

T.P.,  ; 
TP.. 

7.24 
6.81  ' 

6.15 

.     i       .    ...            .  I  . 

4.04 

T/ROCK 
T/POUNDATION 

TRANSPORTATION  MAPPING 
UNIT  fX 


ANSWERS  TO  ASSfGNMEhiT  SHEETS 


PART  t'  ('^5'>pn  B-M^MM,  T\ivt't^»/ 


.■A.I  I 


1> 


O 


3 
in 


1* 


C 

o 


m 
to 

H 
O 

> 

D 

2: 


m 

-! 

C/) 
X 

m 
m 
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PART  HI:  Oi^vn  Dntiortion  An^^u^  ii^ivm^..^ 
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AMSWERS  TO  ASSIGNfyiENT  SHEETS 


Assiiinn-rnt  »i  -  Part  V  ij;'''ntirui: 


Traverse  #1 


Traverse  #2 


Course 

Bewaring 

AH 

nr.  i 

f 

i 

i>  H  i 

*  1 

f  f 

A  1* 

■       'I'!)  1 

» j> 

IVC 

;  1 

!              ...  J 

?  ;. 

i  i 

N 

u  t 

N 

1  f 

i  i 

N 

Traverse  t3 

i  f 

i    Course  I 

i  AB 


Traverse  #4 


Beefing 


Course 

B  r. 

C  I) 
D  i 

G  H 
r4  : 


■  1- 


length  1^ 
•tin  I 

i 


Bearing 


TRAVERSE    \  DISTANCE 


CLOSING 

8EARING 

N  /f^«30'44"F 


f 
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AasiflP.ment  Sheet  #2 


o 


N 


X 

o  " 


WEST 

152' 


EAST 
140' 


00 


I- 

O 
z 


Assignn.      Sheet  #C  -  Evaluated  to  the  satisfaction  of  the  instructor. 


TRANSPORTATION  MAPPING 
UNIT  IX 


NAME 


TEST 


Match  the  terms  on  the  right  with  the  correct  definitions. 


 a.      A  large  one-sided  arrow  used  for  example  to 

indicate  the  beginning  and  end  of  construc- 
tion 

 b.      The  line  at  the  edge  of  a  mapped  area  which 

aids  in  fitting  two  drawings  together 

,  c.      A  right  acquired  by  public  authority  to  use  or 

control  property  for  a  designated  puipose 

 .d.      The  intersection  angle  of  a  highway  curve: 

also  called  the  Delta  A  angle 

e.  The  slope  of  cut  and  fill  from  the  road 
expressed  in  feet  of  horizontal  run  to  feet  of 
vertical  run 


_f .  The  legal  right  to  cross  the  lands  of  another; 
used  to  indicate  a  strip  of  laie  tor  a  road, 
railroad,  or  power  line 

„g.  A  pit  or  bank  from  which  material  is  taken 
for  use  in  filling  or  embanking 

_  h.  The  length  of  a  highway  curve  from  begin- 
ning to  end  measured  along  the  arc 

_„i.      The  point  at  which  a  highway  curve  begins 

j.  A  drawing  that  shows  the  summary  of  earth- 
work over  an  entins  project,  including  bal- 
ance areas  and  quantities  of  earth  grouped 
by  soil  classification,  usually  calculated  by 
computer 

„k.      A  line  on  a  traverse 

_J.  The  angle  of  a  chord  {from  the  preceding 
one)  that  connects  station  points  along  the 
ce  .terilne  of  a  highway  or  railroad 


1 .  Angle  of  repose 

2.  Borrow  pit 

3.  Central  angle 

4.  Course 

5.  Curve  length 

6.  Deflection  angle 

7.  Degree  of  curve 

8.  Easement 

9.  Flag 

10.  Hub 

11.  Mass  diagram 

12.  Match  line 

13.  Offset  line 

14.  Point  of  curve 

15.  Right-of-way 


.m.  in  surveying  an  angle  that  veers  to  the  right 
or  left  of  a  straight  line,  often  the  centeriine 
of  a  highway,  powenine,  etc. 
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The  shape  of  a  linear  feature  such  as  a  road 
or  highway  (in  profile)  as  it  crests  a  hill  or 
creates  a  sag  in  a  valley  or  depression 

Adjusting  the  slope  perpendicular  to  cen- 
terllne  for  the  purpose  of  counteracting  cen- 
trifugal force 

The  centerline  of  a  linear  survey  (highway, 
pipeline,  etc.) 

Straight  line  of  a  survey 

An  easement  for  cut  and  fill 

A  portion  of  a  roadbed  prepared  as  a  foun- 
dation for  the  t>ase  or  surface  course 

A  substantial  square  stake,  usually  driven 
flush  with  the  ground,  with  a  tack  marking 
the  survey  point 

A  supplementary  line  close  to  and  roughly 
parallel  with  a  main  line,  to  which  it  Is  refer- 
enced by  measured  offsets 


16.  Slope  easement 

17.  Subgrade 

18.  Superelevation 

19.  Tangent 

20.  Transit  line 

21.  Vertical  curve 


2.    State  the  purpose  of  route  surveys. 


Select  true  statements  concerning  the  fundamentals  of  a  route  survey  by  placing  an 
"X"  next  to  the  true  statements. 

 a.      The  most  common  use  of  route  surveys  is  for  dam  and  reservoir  location 

and  construction. 

 _b.      A  closed  traverse  survey  is  the  method  recommended  for  use  on  route  sur- 
veys. 

.  „c.      Traverses  are  first  staked  out  as  a  series  of  straight  lines. 

 d.      Curves  are  employed  at  the  points  of  change  in  the  traverse  to  allow  for 

flow  of  travel. 

Complete  the  following  statements  concerning  superelevated  roadways  by  circllna  the 
correct  words.  ** 

a.  A  roadway  Is  superelevated  when  the  outsioe  edge  is  (lower,  higlier)  than  the 
mslde  eage. 

b.  The  purpose  for  superelevating  a  roadway  is  to  allow  for  easy  maneuverlno  of 
vehicles  through  (horizontal,  vertl^l)  curves. 
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Identify  the  following  eiements  on  the  horizontal  circular  curve  shoswn:  R,  PI,  I  or  A,  PC, 
PT.  L.  T,  C.  E,  and  M. 


a,   f.  .. 

b   .   g. 

c.  „   h. 

d.   i.  . 

e.    .   j.  . 


Complete  the  following  (nathematical  formulas  used  for  computing  a  horizontal  curve. 

a.  T  =  R-tan  ^-^ 

2 

b.  L  =  100  • 

f  ) 

_  100 
^'    360*  ~  27r  f  "  j 
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Select  true  statements  coticerning  circular  curve  layout  by  tangerit  offsets  bv  placmq 
an  "X"  next  to  the  true  statements. 


..  a.      Is  used  when  precise  layout  of  a  curve  is  critical. 

 „b.      PC.  PT,  and  the  external  point  are  stifl  located  by  transit  method. 

 c.      Tangent  offsets  are  used  to  locate  intermediate  points  on  the  curve 

Complete  the  following  statements  concerning  vertical  curves  by  correctly  f IHinq  in  the 
blanks. 


a.  Are  the  shapes  of  the  road  or  highway  as  they  

b.  The  two  general  types  are   and  sags. 

c.  Are  cplcuiated  and  the  elevation  points  are  plotted  by  _ 

d.  Locate  the  following  points  on  the  vertical  curve  shown:  PVG  PVI  PVT  G  G 
and  H.   ' 
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9.     Complete  the  following  statements  concerning  plan  views  lor  route  surveys  by  cor- 
rectly filling  In  the  blanks. 

a.  Are  constructed  from  .     , . 

b.  Show  the  foHowing:  (list  five) 

2)  .  ™. 

3)   ^  

4)  .   

5)   .  .  .  


c.  Ari3  placed  in  the   .  portion  of  the  plan-profile  paper. 

d.  Each  sheet  contains  stations  when  the  scale  is  1"  =  100  feet. 

e.  Each  sheet  should  begin  and  end  with  


10.    Select  true  statements  concerning  chsfacterislim  of  profiles  for  a  route  survey  by  plac- 
Ing  an  "X"  next  to  the  true  statements. 

 a.      Profiles  are  drawings  showing  cross  sections  along  a  certain  survey  Hne. 

,  b.      Profiles  are  plotted  from  level  notes  or  interpolated  from  the  contour  r.iap. 

 c.      Level  notes  show  elevations  along  the  survey  line. 


 d.      Profiles  are  plotted  on  standard  plarvprofile  paper  in  the  ungridded  por- 
tion. _  ■ 

 e.      The  horizontal  and  vertical  scales  should  be  the  same  scale. 


J.       Horizontal  scale  is  exaggerated  because  the  horizontal  distances  a/e 
greater  as  compared  to  the  change  In  elevation. 

_y.      The  preferred  horizontal  to  vertical  scale  ratio  is  50:1. 

^h.      Horizontal  axis  is  twice  the  scale  of  the  Man  view. 

J.       Only  full  stations  are  labeled  and  shown  as  tick  marks  on  the  accented 
grid  lines. 

J.       First  station  should  be  set  over  one  grid  line  from  the  vertical  scale. 
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 k.      Station  numbers  increase  from  right  to  left. 

 1.       Station  limits  of  the  profile  must  correspond  exactly  to  those  of  the  plan 

portion  of  the  sheet. 

 m.     Elevations  for  plotting  profiles  are  obtained  from  the  contour  map  In  the 

plan  view. 

 _n.      Elevation  data  are  Indicated  on  both  left  and  right  sides  of  the  sheet. 

11.  Select  true  statements  concerning  characteristics  of  cross  sections  for  a  route  survey 
by  placing  an  "X"  next  to  the  true  statements. 

 a.      Represent  a  cut  90*  to  the  plan  view  and  are  used  to  show  elevations. 

 b.      Are  usually  plotted  on  50  units  to  the  inch  cross-section  paper. 

 _c.      Are  arranged  consecutively  by  stations  which  were  reports  In  the  field 

notes. 

 ^      Are  usually  plotted  from  bench  level  cincult  field  notes. 

 e.      Horizontal  and  vertical  scales  may  or  may  not  fc>e  the  same. 

 f-      The  scales  used  depend  on  the  accuracy  required  in  computing  the  cross- 
sectional  areas  and  upon  the  relief. 

 g.      Cross  sections  are  taken  from  the  center  line  out  In  each  direction  from 

the  center  line  or  taken  out  from  the  survey  line  of  a  street  or  borrow  pit. 

.  h.      Spacing  of  cross  sections  is  determined  by  the  engineers  —  the  further 

apart,  the  more  accurate  the  estimation  of  volume. 

 1.       Cut  and  fill  areas  should  be  cross  hatched  or  shaded  with  the  cut  area  and 

the  fill  area  shaded  the  same. 

12,  Complete  the  following  statements  concerning  field  note  reduction  for  a  cross  section 
by  circling  the  correct  words. 

a.  ^Right,  teft)  hand  sheet  shows  notes  used  in  determining  the  height  of  the  Instru- 
ment. 

b.  (R^ifit,  Lefl)  hand  sheet  shows  elevation  points  on  which  a  reading  was  taken, 
the  distance  out  from  ttie  control  line,  end  the  rod  reading. 

c.  Only  the  distance  and  (rod  reading,  etevatlon)  are  used  In  plotting  the  cross  sec- 
tion. 
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13. 


14. 


Complete  the  following  statements  concerning  plotting  cross  sections  by  correctly  fill- 
ing in  the  blanks. 

a.      Each  section  is  plotted  individually  beginning  at  the  top  and   - 

hand  side  ot  sheet  with  station  0+(M). 


Sections  are  then  plotted  under  each  other  in  order  of 


numbers. 
.  scale  for 


Each  point  on  the  cross  section  Is  plotted  by  using  a  

elevation  and  a  scale  for  the  distance  out. 


Each  point  is  labeled  with  coou*  <*(es.  This  coordinate  number  conslrts  of  a  hor- 
izonta  line  with  the  distance  out  written  on  the  _         and  the  elevation 

written  on  the  

A  vertical  scale  different  from  that  of  the  horizontal  is  used  to  accent  ttie 


Distinguish  between  the  three  methods  used  to  determine  areas  of  cross  sections  by 
placing  the  following  letters  next  to  the  correc'  illustrations  and  formulas: 

•  X  —  Three-level  section,  pure  cut  or  fill 

•  Y  —  Polygon  section,  pure  cut  or  fill 

•  Z  —  Three-level  section,  cut  and  fill  mixed 


,a. 


P2  (-d2.  h2) 


{■wf2. 0) 


3>  *^R' 


<w/2.0) 


A    (.5)  { (h,  4-  h,)  -f  d,  (Q.  ■  h,^  +  d,  ((^  -  hj  +  d.,h,  +  d,h,] 
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■  —  VI  i 


Trianqie 
iFijI  Area^  \ 


(Cut  Aroa) 


9. 


(Cut  Area) 


Grade  point  (G  )  =  -^^'^ 
•  "       '  2       h  f  Q 


Ap  =  (.5)  ^h.  +  (t  (1,  ^  ^ 
2  ^ 
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15.     State  the  formula  for  calculating  esrth  volume, 
a.      Volume  by  average  end  area  —  


b.      Volume  by  prismoidal  method  —  


Prismoldal  correction 


16.     List  five  drawings  inclu  ied  in  a  set  of  fiighway  plans, 

a.  


b. 

c, 
d. 
e. 


17.     Select  from  the  list  on  the  right  the  common  horizontal  and  vertical  scales  used  in 
transportation  mapping  for  rural  and  urban  areas. 


n. 

Rural  areas 

r  = 

1" 

r  = 

1' 

1)     Horizontal  scale  ~  

1"  = 

5' 

1"  = 

10' 

2)     Vertical  scale  —  

1"  = 

20' 

1"  = 

25' 

i) 

Urban  areas 

1"  = 

60' 

1"  - 

100' 

1)     Horizontal  scale  ~    

r  = 

150' 

2)     Ve»^lical  scale  _   

18     List  four  items  that  appear  on  a  typical  title  sheet  for  a  set  of  highway  plans. 

a.    ,  


b. 
c. 
d. 
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19.  Select  true  statements  concerning  iietai)  sheets  by  placing  nr.  "K"  next  !o  tht?  true 
statements. 

 a.      Dotail  sheets  show  information  necessaf  y  for  constt  ucting  a  special  Hern. 

 b.      Each  detail  must  t>e  shown  on  a  separate  sheet 

 c.      Details  do  not  need  to  be  arranged  in  any  special  ojder. 

 d.      Interchange  details  may  have  to  be  put  on  more  than  one  snecl.  Match 

fines  are  clearly  marked  on  each  sheet. 

20.  Complete  the  following  statements  concerning  the  drafting  of  plan  views,  profiles,  and 
cross  sections  by  circling  the  correct  words, 

a.  Drafting  plan  views 

1)  Begin  and  end  the  sheet  on  stations  divisible  by  (live,  Ion). 

2)  Use  (light,  heaviet)  line  work  for  the  planned  construction  feature. 

3)  Use  pen  size  number  {0, 1,  3)  for  survey  and  curve  linos. 

b.  Drafting  profiles 

1)  Correspond  stations  from  the  (plan  view,  cross  section). 

2)  PJot  grourjd  line  under  roadway  profile  grade  as  a  (dotted,  dashed?  h'W  or 
light  thin  line. 

3)  Show  elevations  to  the  (tenth,  hundredth)  of  a  foot. 

4)  Show  grades  to  the  (hundredth,  thousandth,  ten  thousandth)  of  a  per- 
cent. 

5)  Arrange  profile  sheet  with  two  inches  left  on  bottom  of  ^,;heet  fof  tt,e 
(earth  wrk  breakout,  cuive  data). 

c.  Drafting  cross  sections 

1)  Draw  in  (pen,  pencil). 

2)  Note  scale  and  type  of  cross  section  at  the  upper  (left,  right)  corner  of  the 
sheet. 

3)  Write  area  of  each  section  (within,  below)  the  section  an<i  state  if  it  is  cut 
or  fill. 

4)  Write  volume  of  earth  (between  the  sections.  In  a  chart  at  the  bottom  of 
the  page)  and  state  if  it  is  cut  or  fill. 

5)  C^onnect  first  and  last  points  of  each  section  by  a  (dotted,  dashed)  line. 

t 
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(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

21.  Layout  an  open  traverse  using  several  methods.  (Assignment  Sheet  #1} 

22.  '-Cjuut  a  survey  alignment  for  a  road  using  bearings  and  coordinates.  (Assip^rnent 
Sheet  #2) 

23.  Plot  field  notes  for  horlzonial  control,  topography,  profile,  and  cross  section  for  a  pro- 
posed road.  (Ass  gnment  Sheet  #3; 
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UNIT  iX 

ANSWERS  TO  TEST 


t       i*.  9  i).  b                 V.  IB 

c  B  j.  11              q.  19 

fi.  3  K  f  16 

O  1  !  7  17 

t.  6  1.  10 

p.  2  n.  21                11,  13 

2.  Fvr  maKinfl  ^KtiJCites  for  the  localiun  .ind  coristrucnor!  oi  such  ^-ubhc  ulilitsf':;  ;js  htgh- 
svavs.  railway?.  pipelsnevS,  canals,  and  power  lines. 

3.  c.  <J 

4.  a.  HiqfU'i 

*j      0  PC  f.  M 

t>.  T  !  or  . 

u.  P!  h,  C 

d  L  '  PT 


t  * 


t>  .'4  » 


2)  a 

3!  PV! 

5)  H 
PVT 


684 


14 


ANSWERS  TO  TEST 


a       '  loki  notes 

b.       Afjy  five  of  !he  fc^Hovvuny 


1)  Contoiirt; 

3)  Trees 

€>)     CultivatevI  areata 

/)     Sta  ion  pomlt^ 

8)     Curve  {hofi/i.^ntaU  data 

9)     All  mx^Ohsary  horl/ont,i(  con^^o!  Uvar^^^j 

Unqriddrd 

30  ' 

0       Match  Vinoj^ 

10  b.  c.  i.  |.  I  rn.  n 

11  c.  e.  I  g 

12.  a.  Lett 

r.  F.'levatK>n 

13.  a.       I  en 

b.  Station 
c        Vertical  ^K)ri7or:«ta{ 
Buttorn.  top 
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16.     Any  five  of  the  following: 

tNOTE:  Others  may  be  inciudea  m  your  area.! 

a.  Title  sheet 

b.  Typical  secUo?i  and  geiierai  nolets 
a  Estimate  quantities 

ri.  Structure  quantities  sheets 

i\  Tabulation  sheets 

f.  Detail  shekels 

g.  Pit  (ocation  sheets 

h.  Major  structure  detail  sheets 

r  Plan  and  profile  sheets  (line  sheets) 

j.  Cros^  section  sheets 

k.  Landscaping  and  sprinklei  plans 

!.  Traffic  control  signs 

nv  Stanc^ard  sheets 


# 


1A  1i     1"  ^  100' 

2)     1"  =  10' 
b.        1)     1"  ^  50' 

2)       =  5' 

18.     Any  four  of  the  following: 

a.  Project  number 

b.  State  highway  number 

c.  County  and  state 

d.  Location  map 

e.  Length  and  design  data 

f.  index  of  sheets 

g.  Approval  blocks 


a. 

1) 

2) 

Heavier 

3) 

3 

b. 

1) 

Plan  view 

2) 

Dashed 

3) 

Hundredth 

41 

I'vn  thousandth 

b) 

Earthwork  breakout 

c, 

1) 

Pencil 

Hight 

3) 

Within 

4} 

Between  tht^  sections 

5} 

Dashed 

21, -23, 


Fvaluated  to  the  sati'jfaclion  of  the  instructor 


MUNICIPAL  MAPPING 
UNITX 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  tfie  student  should  l^e  able  to  identify  symt>ois  used  in  municipal 
mapping,  research  the  plats  for  locai  utilities,  and  draft  a  map  of  all  utilities  for  a  local  area 
Competencies  will  be  demonstrated  by  correctly  completing  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 

SPECIFIC  OftJKTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  municipal  mapping  with  the  connect  definitions. 

2.  List  types  of  utilities. 

3.  List  agencies  who  develop  and  maintain  municipal  maps. 

4.  List  users  of  municipal  maps. 

5.  Select  from  a  list  types  of  drawings  used  in  municipal  mapping. 

6.  List  methods  of  presenting  utilities  on  maps. 

7.  Select  true  statements  concerning  the  surveying  and  mapping  of  municipal  maps. 
8  List  support  informatiori  needed  to  develop  utility  drawings  for  a  specific  area. 
9.  Comp  ete  statements  concerning  utility  easements. 

10.  Match  typ^s  of  valves  and  valve  housings  with  the  con^ct  definitions. 

11.  Match  types  of  gas  piping  and  devices  with  the  correct  definitions. 
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12.  List  information  included  on  utility  drawings. 

13.  Match  types  of  sewers  and  sewer  lines  with  the  correct  descriptions. 

14.  Research  the  plats  for  local  utilities.  (Assignnnent  Sheet  #1) 

15.  Draft  a  map  of  all  utilities  for  a  local  area-  (Assignment  Sheet  #2) 
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MUNICIPAL  MAPPING 

UNIT  X 

SUGGESTED  ACTIVITIES 

A.  Obtaii)  additiona!  materials  antilor  invite  tosource  people  to  class  tr  supplompnt/rein- 
force  information  provfdeti  in  this  unit  of  inptruclfon. 

(NOTE:  This  activity  should  be  completed  prior  to  the  fcacfiing  of  thifi  unit  J 

B.  Make  transparencies  from  the  transparency  mastorr  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E.  Provide  students  with  information  and  assignment  sheets. 
F       Discuss  inforrnatioti  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit; 

1.     Take  a  field  trip  to  a  Iot  a!  utility  company  and  visit  the  drafting  department. 

2      Invite  a  field  enQineer  from  a  utility  company  to  speak  on  how  drawinqs  are  used  in 
t'ie  field, 

3.     Make  a  listing  of  all  utilities  in  your  area  that  use  drafters.  Post  their  addresses. 

4  Create  a  display  with  a  set  of  drawings  shovi/ing  all  the  utilities  to  your  school. 

5  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  irnprovefnent." 

H.  Give  test. 

I        L-valuate  tv«;t. 

J.       Reteaoh  if  necessary 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 

A      Objective  sheet 
B       Upturn jal ion  stioot 
C       rra?n-parency  mastor^ 


1 

TM  1 

•  Typicaf  Pia»ii  and  Profiir     Watpr  Systei^i 

o 

i.'  , 

TM  2  - 

■  Typical  Flow  Diaqram  —  Sewer  l.ayonl 

3. 

TM  3  ■ 

Typicai  Distribution  Map  —  Electric 

4 

TM  4  - 

-  Typicp)  Obstruction  Map  —  and  Proposed  Gcis  Sketch 

;i 

TM  5  •  • 

Typical  Utility  Easement  Layout 

As 

yigfiment 

1.     Assignment  Sheet  #1  —  Hesuarch  the  Plats  for  Local  Utilities 

Assignment  Sheet  *f2  -  Deaft  a  Map  of  All  Utilities  for  a  Locai  Area 

t;  Test 

R       Answer?  lo  test 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A,      Deaver.  Rip.  Structurut  Drafting  Houston.  TX:  Gulf  Publishing  Co..  1977. 

R.      Draliing  Standards.  Public  Service  Company  of  Colorado.  Denver  Eiectfica!  and  Gas  DKStiit)ij- 
tfon  Centers.  1980. 

C       DrofUng  Stmdatds.  Public  Service  Cor7!pany  of  Okiahofna,  Tiil^a,  19B9 

D.      Orditing  Standards.  City  of  Stillwater,  Oklahoma. 

E       Plat  Stnndnrds  far  Utitiiy  Phws.  Ctty  of  Boulder.  Colorado.  1982. 

F.       Moffit,  Francis  H  .  ami  Harry  Bc»uchard.  Survvying.  7th  ed.  New  York,  Hari>er  K  Row  Pub!i!,her». 
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MUNICIPAL  MAPPING 
UNIT  X 

INFORMATION  SHEET 


I.     Terms  and  definitions 

A.  Base  inap  —  A  map  that  shows  roads,  highways,  ditches,  rivers,  lakes,  and 
subdivisions 

B.  Distribution  map  ~  A  map  that  contains  one  line  configurations  of  all  over- 
head and  underground  primary  and  secondary  utility  lines 

C.  Flow  diagram  —  Drawing  that  shows  a  system  in  a  symbolic  manner  as 
opposed  lO  conventional  mapping  format 

D.  Index  map  —  A  map  that  shows  the  location  of  all  plats  and  plat  numbers 

E.  Municipal  mapping  —  The  recordation  of  public  utilities  such  as  gas,  elec- 
tric, water,  and  sewer  lines  onto  a  map  for  public  record 

H,     Types  of  utiiiti&s 


A. 

Gas 

B. 

Electric 

C. 

Water 

D. 

Sewer 

c 

Telephone 

F. 

Cable  for  television 

G. 

Drainage 
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HI.     Agdncias  who  develop  and  maintain  municipal  maps 

A.  Public  service  companies 

B.  Rural  power  companies 

C.  Department  of  public  works 

D.  Department  of  waste  manacicment 

E.  Telephone  company 

F.  Water  department 
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Users  of  municipa!  maps 


A. 

Architects 

B. 

Land  developers 

C. 

City  planners 

D. 

Telephone  company 

E. 

Bui»ders 

F. 

Zoning  department 

G. 

Individuals 

H. 

Engineers 

f. 

Surveyors 

Types  of  drawings  used  in  municipai  mapping  (Transparencies  1-4) 

A.  Plan 

B.  Profile 

{NOTE:  Some  utilitirs  require  engineering  plan  and  profiles,  while  others 
such  as  water  and  telephone  can  be  located  by  easements  over  lots  on  plat 
maps.) 

C.  Plat  maps 

D.  Base  maps 

E.  Flow  diagrams 

F.  Bill  of  materials  (quantity  sheets) 

G.  Distribution  maps 

H.  Obstruction  maps 

I.  Index  maps 

Methods  of  presenting  utilities  on  maps 

A,  Separate  maps  for  each  utility 

B.  Base  rnap  with  overlays  to  show  the  location  of  each  utility 
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C.  Composite  maps 

D.  CAD  —  Each  utility  can  be  stored  on  a  separate  layer  in  the  computer.  A 
computer  printout  can  provide  just  the  base  map  or  the  location  of  as  many 
utilities  as  the  operator  wants  plotted  out. 

Surveying  and  mapping  municipal  maps 

A.  Horizontal  control  monuments  established  by  triangulation  and  traverse 
are  of  first  and  second  class  order  accuracy 

B.  Vertical  control  benchmarks  are  established  by  differential  levels. 

C.  Base  maps  are  compiled  to  provide  a  common  basis  tor  topographic  maps, 
property  maps,  subdivision  maps,  and  maps  showing  the  position  of  utility 
lines. 

D.  Scales  of  base  maps  vary  depending  on  the  density  of  land  use  from  1  in  = 
50  ft,  1  in  -  1(X)  ft,  and  1  in  =  200  ft. 

E.  Base  maps  will  include  the  state  plane  coordinates. 

E  Base  maps  are  generally  laid  out  in  Va  section  showing  all  streets,  high- 
ways, railroads,  etc. 

{NOTE:  Some  rural  maps  cover  a  full  section.) 

G.  Topography  is  at  a  scale  of  1  in  =  200  ft  with  a  contour  interval  of  2  or  5  feet. 

H.  Various  color  codes  are  used  to  represent  different  utilities. 

fNOTE:  It  is  recommended  that  the  colons  used  be  reproducible  by  a  diazo 
printer.  Utility  lines  should  be  labeled  in  addition  to  the  color  identification.) 

Example:   The  following  color  code  is  used  by  one  company  This  varies 
fc>etween  companies. 

1.  Gas  — -  yellow 

2.  Water  —  red 

3.  Sanitary  and  storm  sewer  —  orange 

4.  Telephone  —  green 

5.  Electric  —  purple 

6.  Western  Union  —  yellow  with  black  border  on  each  side  of  yellow 
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7.  Steam  —  blue  and  yellow  dashed 

8.  Petroleum  pipelines  —  hclio 

9     Radar  and  missile  rablos  —  yellow  and  hello  dashed 
VIII.     Support  Information  needed  to  develop  utility  drawings  for  a  specific  srea 

A.  Adjacent  pMts 

B.  Miscellaneous  information  on  subs,  ordinances,  and  deed  pertaining  to 
plat  to  be  drawn 

C.  Aerial  photos 

D.  Railroad  maps 

E.  Highway  maps 
R      U.S.G.S.  maps 

G.  Easement  file 

H.  Transmission  pipeline  plats 
f.       Obstruction  maps 

J.      Electric  transmission  right-of-ways 
IX     Utility  easements  (Transparency  6) 

A.  Are  usually  shown  on  the  subdivision  plat  to  indicate  tlie  locatu-^    '  any 
and  all  utilities. 

(NOTE:  This  location  is  not  generally  used  for  gap  mains.) 

B.  Generally  each  utility  w»ll  be  located  in  a  standard  location  with  reference 
to  the  front  property  line. 

X.     Types  of  velves  and  valve  housings 

A.      G.ite  valve  —  Used  for  infrequent  start-stop  operations,  has  a  disk  to  stop 
flow  through  valve 

6"Afit'   /P       ^  J  0.56013 


e  "  Gaif  Voivt 
V-585a 

B.      Ball  valve  ~  Used  for  qutck  start-stop  operations;  has  a  ball  to  stop  flov. 
through  valve 


,. ...  .,, 
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D. 
E. 

R 

G. 

H. 

I. 


Plug  valve  —  Used  for  quick  start-stop  operations,  has  a  slotted  core  or 
plug  that  stops  flow  when  turned  90" 

IP  JO  36005 


Globe  valve  —  Used  for  flow  regulation,  throttling,  and  frequent  operation 

Check  valve  —  Used  to  prevent  backflow;  available  as  swing  check  or  lift 
check  for  different  applications 

Pressure  safety  Vu,<ff  —  Used  to  protect  equipment  and  workers  from  sud- 
den and  dangerous  ©Kces.  pressures 

Pressure  regulator  vr:lve  Used  to  automatically  niatntain  accurate,  con- 
stant, and  uniform  flow  in  a  line 

Valve  box  ~  A  small  box  ciesiuni.d  to  houst'  a  valve  up  to  and  including  6* 

Valve  vault  —  An  unUorgtuund  sttucturt?  desuinetj  \v>  house  a  valve  8"  and 
larger  or  a  series  of  valves 

(NOTE:  Vaults  aro  ucualiy  busi!  ot  rofnt^-fvi  d  coiTrrtf;  and  are  constructed 
in  several  standard  sizes.) 


of  gas  f»iping  and  devices 

Casing  —  Pipe  s'eeve  generally  used  for  rai.'road,  highway,  ditch,  and 
bridge  crossings  to  enclose  the  nrjain  in  a  protective  casing 
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B.      Casing,  insulated  —  Same  as  casing,  but  carrier  is  insulated  fronn  pipe  with 
Insulated  spacers  ano  bushings 

(NOTE:  All  casing  should  be  insulated  from  carritr  pipe.) 


or  4'tftS.  CASIUB 

SS03 


D. 
E. 


Control  line  —  A  small  pipe,  usually  ^U"  or  1  Va",  used  in  conf  iectlon  wlln  a 
regulator  station  to  control  pressure  rather  than  to  transport  gas 


Cover  —  Distance  between  top  of  pipe  and  street  surface 

Main  ending  —  Distance  to  end  of  main  from  a  stationary  point  sut '5  is 
property  line,  pole  line,  etc. 
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Manhole  ~  An  opening  a!  the  top  of  a  valve  va*Jlt  making  housed  valves 
accessible  at  all  times 


(NOTE:  In  some  areas  the  entire  structure  is  referred  to  as  the  ''manhole.") 


♦ 


3e 


Marker,  pipe  line  —  A  wooden  post  8'  in  length  with  metal  warning  signs  on 
two  sides  in  line  with  the  pipeline  installed  directly  over  the  main  where 
measurements  from  a  permanent  object  or  source  are  not  available 
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H.  Meter  —  A  device  for  measuring  customer  gas  usage  in  cubic  te«*t 

I.  Meter  riser  —  A  portion  of  piping  vertical  to  the  ground  used  for  the  ins\al- 
latlon  of  an  outside  meter 

J.      Nipple  —  A  short  piece  of  pipe 

K.  Pole  liiie  —  Power  or  telephone  line  usually  set  1  tnot  on  road  side  of  prop- 
erty line 

L  Regulator  station  —  Equipment  designed  to  reduce  and  control  gas  pres- 
sure manually,  automatically,  or  by  remote  control 

(NOTE:  These  vary  in  size  from  a  small  station  on  a  pole  (pole  type)  to  a 
major  station  requiring  a  complete  building  and  plot  of  ground.) 

yi.  Riser  —  Gas  piping  installed  In  a  vertical  position,  usually  exposed  and  fas- 
tened to  building  walls,  poles,  or  other  rigid  structures 

N.  Service,  low  pressure  —  That  portion  of  pipe  used  for  transporting  low 
pressure  gas  from  tf.e  main  to  the  meter 

0.  Service  regulator  —  A  device  designed  to  reduce  gas  pressure  ?nd  main- 
tain constant  pressure  for  customer^  use;  located  between  the  service  ter- 
minal valve  and  the  gas  meter 

IntormHtlon  Included  on  utility  drawings 

A.  Easement  dimensions 

B.  Symbols  and  laoels 

C.  Bill  of  materials 

D.  Schematic  symbols  for  fittings,  valves,  sewer  linos,  water  lines,  and  taps 
B.  Manhole  locations 

F.  Distance  of  gas  main,  sewer  line,  or  water  tap  from  property  line 

G.  Sizes  and  types  of  valves  and  lines 

H.  Locations  of  obstructions  (Transparency  4) 

1.  Existing  and  proposed  utility  lines 
J.  Underground  cables 

K.  Stree:  lighting  symbols  (depending  on  type  of  drawing) 
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Xtil.     Types  of  sewers  and  sewer  lines 

(NOTE:  Most  sewers  use  carbon  steel  or  cast  Iron  pipe.) 

A.  Storr.  sewer  —  Collects  rain  wash  and  fire  water 

B.  Process  sewer  —  Collects  water  from  drains  of  equipment,  drips  from 
pumps,  and  other  dirty  drains 

C.  Combined  sewer  —  Collects  both  storm  and  process  sewers  utilizing  only 
one  piping  system 

D.  Sanitary  sewer  —  Carries  human  wastes 

E.  Funnel  —  Liquid  collection  point  that  usually  projects  about  2"  above  the 
finished  grade 

F.  Branches  ~  Lines  (4"  minimum)  that  coHect  from  various  drain  funnels  or 
catch  basins  and  tie  to  sublaterals 

G.  Laterals  ~  Sewer  lines  collecting  from  two  or  more  sublaterals  and  dis- 
charging to  mains  through  a  ^aled  manhole 

H.  Sewer  mains  —  Lines  that  collect  flow  from  two  or  more  laterals  and  are 
usuall:  located  in  roadway  ea^ments;  are  sealed  at  regular  intervals  with 
manholes  to  prevent  the  spread  of  fire  or  gas  backup 

u  Cleanouts  —  Openings  located  at  the  ends  of  branches  and  long  line  runs 
which  allow  the  sewer  to  be  cleaned  by  removing  a  plug  and  inserting  a 
long  flexible  steel  bar 
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Typical  Plan  and  Profile 

(Water  System) 
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Typical  Flow  Diagram 

(Sewer  Layout) 

Sewer  Row  Diagram  Symbols  and  Abbreviations 


V 

Vessel 

p 

Pump 

T 

Tank 

M 

Manhole 

CB 

Catch  Basin 

0  — 

Drain  Funnai 

Drain  Funnai  with 
Soal  or  Runnli^  Trap 

Manhole  with  Sealed  Inlet 

Catch  Basin  with  Sealed  Outlet 

CO 

Oeanout 

 ■■—  ■ — —   ._ 

Vl 


V.2 


"1 


V.3 


EXISTING  CONTROL  BLDG. 


8' 


□D 

P'lA  &  B 


V-4 


V-5 


8' 


^        ^  oC.0. 


09 


r 

I  M 

I  \ 


EXtSTtNQ  12' 


DD  DD 

P-2A  &  B      P-3A  ft  B 
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Typical  Distribution  Map 

(Electric) 


STATE  HWV.  ii 


1 1  CHATHILI.  'Rt.      (3600^  I 


#HWY. 
IGRAVEU 


Ck»uf  lesy  of  Public  Service  Company  of  Oklahoma. 
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Typical  Obstruction  iVIap 

(and  Proposed  Gas  Sketch) 
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3^  PcifiO  PipcllNS 


so 


LEG€NO 


llMiRr  Lin** 
WdMr 


Rep 


Can  C<mt.  C9ui^ 


SYSTEM  INFORMAtlbiH 
f  nnoi  Synvm 
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^        Typical  Utility  Easement  Layout 


C. 


Th9  0]0Ctrk:  wiN  be  located  in  the 
sasfiimnt  2'  from  the  front  property 
fine.  ATA  itopth  of  4'-0^ 

The  telephone  fecltllies  wiH  lie 
located  In  a  tiem^  16' from  the 
front  pfoperty  Hne  rt  a  <^tt)  ol  30^ 

Tto  eenitary  wmr  will  tse  h»cal^  in 
the  easement  10"  frcun  thm  f »ont  prop- 
erty line* 

The  gns  wlH  he  (ocaM  hi  ttie  ease- 
ment 14' -0*  from  the  front  property 
tine. 


tocated  6' -8' 
property  line. 


frwi  ffoni 


FRONT  PROPERTY 
UNEOR  EVEN- 
NUMBERED  LOTS 

ELECTRIC 


 C  TX  CABLE 

L 

'  (I  SANITARY  SEWER 
(I  GAS 

<l  TELEPHONE 
BACK  OF  EASEMENT 


REAR  PROPERTY  LINE 


q  SANITARY  SEWER 


T.V.  CABLE 


CI 


<l  ELECTRIC 


ELECTRICAL  PEDESTAL 


-o- 


TELEPHONE  PEDESTAL 


MANHOLE 

o 


TRANSFORMER  PAD 


ELECTRICAL  PEDESTAL 
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MUNICIPAL  MAPPING 
UNIT  X 


ASSIGNMENT  SHEET  #1  —  RESEARCH  THE  PLATS  FOR 

LOCAL  UTiUTIES 


Directions: 

1.    Locate  the  address  anc  phone  number  of  each  of  the  foilowtng  utilities  in  your  area: 


a. 

Gas 

b. 

Electric 

c. 

Water 

d. 

Sewer 

e. 

Telephone 

2.  Contact  each  one  by  phone  or  letter  to  find  out  how  you  can  obtain  a  copy  of  the  piat 
that  shows  the  utilities  Into  your  address. 

3.  Obtain  copies  of  these  plats  through  visitation  of  the  utility  or  through  the  mail.  Also 
request  a  copy  of  tl'»e  symbols  each  utility  uses  for  your  future  reference. 


MUNICIPAL  MAPPING 
UNIT  X 


ASSIGNMENT  SHEET  #2  -  DRAFT  A  MAP  OF  ALL  UTILITIES 

FOR  A  LOCAL  AREA 


Given:  The  copy  of  the  plats  for  a!i  the  uiilities  for  your  address  Rafter  completion  of  Assign- 
fT>ent  Sheet  #1). 

Directions: 

1.  You  wilt  be  using  the  plat  maps  of  the  utilities  for  your  area  as  resource  Information. 

2.  Set  up  your  t>ase  map.  Determine  the  map  scale  with  your  instaictor. 

3.  Set  up  overlay  maps  for  each  separate  utility.  Either  trace  from  original  plats  if  scale  cor- 
responds or  repost  Information.  Use  the  same  symbols  that  the  utility  company  pro- 
vides. 

4.  Compile  a  legend  on  each  overlay  for  the  symbols  used. 

5.  Ink  on  polyester  film. 
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MUNICIPAL  MAPPING 
UNIT  X 


NAME 


TEST 


1.     Match  the  .  "ms  on  the  right  with  the  correcl  detinition*:^. 


Drawing  that  shows  a  system  in  a  symboHc 
manner  as  opposed  to  conventional  map- 
ping format 


.b.  A  map  that  shows  the  location  of  .-^ll  plats 
and  plat  numbers 

.c.  The  recordation  of  public  utilities  such  as 
gas,  elec  .  waten  and  sewer  lines  onto  a 
map  for  public  record 

ji.  A  map  that  shows  roads,  h  ghways,  ditches, 
rivers.  lakes,  and  subdivisions 

„e.  A  map  that  contains  one  line  configurations 
of  all  overhead  and  underground  primary 
and  secondary  utility  fines 


2.     List  five  types  of  utilities. 

a.     

b.  


c. 
d. 


f.  Base  map 

2.  Distribution  map 

3.  Flow  diagram 

4.  index  map 

5.  Municipal  mapping 


e. 


3.     List  four  agencies  who  develop  and  mainlain  municipal  map^. 


a. 


b. 


c. 
d. 
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TEST 

4.  List  five  users  of  municlpai  maps. 

a.   ^  .™-_-_„„ 

b.  ^  

c.  ^  „  

d.  .  

e.  . 

5.  Select  from  the  following  list  the  types  of  drawings  used  in  municipal  mapping  by  plac- 
ing an  "X"  In  the  appropriate  blanks. 


a. 

Obstruction  maps 

b. 

Geological  maps 

c. 

Aeronautical  maps 

d. 

Plat  maps 

e. 

Index  maps 

f. 

Distribution  maps 

g- 

Flow  diagrams 

h. 

Profile 

Plan 



Cross  sections 

k. 

Base  maps 

1. 

Bill  of  materials  (quantity  sheets) 

6.     List  two  methods  of  presenting  utilities  on  maps. 

a.      

b.   
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Select  true  statements  concernlr.g  the  suiveying  and  Tiapping  of  mu'ilcl^^!  maps  by 
placing  an  "X"  next  to  the  taie  statements. 

„  _a.      Horizontal  control  monuments  established  by  triangulation  and  traverse 

are  of  third  class  order  accuracy. 

 b.      Vtertical  control  benchmarks  are  established  by  differential  levels. 

 c.      Base  maps  are  compiled  to  provide  a  common  basis  for  topographic 

maps,  property  maps,  subdivision  maps,  and  maps  showing  the  position 
of  utility  lines. 

 d.      Scales  of  t>ase  maps  are  always  1"  =  50'. 

 e.      Base  maps  will  include  the  state  plane  coorainates. 

 f.       Base  maps  are  gene.*il!y  laid  out  in     section  showing  all  streets,  high- 
ways, railroads,  etc. 

List  five  types  of  support  Information  needed  to  develop  utility  drawing'^  for  a  specific 
area. 


a. 
b. 
c. 
d. 
e. 


Complete  the  following  statements  concerning  utility  easements  by  circling  the  correct 
words. 

a.  Utility  easements  are  usually  shown  on  the  (plan  and  profile,  subdivision  plat)  to 
indicate  the  location  of  any  and  all  utilities 

b.  Generally  each  utility  will  be  located  in  a  standard  location  with  reference  to  the 
(front,  bacit,  side)  property  Hne(s). 


TEST 


Match  types  of  vatves  and  valve  housings  on  the  right  with  the  corfect  definitions, 


.a.  Used  to  protect  equipment  and  wor)<e?s 
from  sudden  and  dangerous  excess  p  es- 
sures 

Used  for  flov^  regulation,  throttling,  and  fre- 
quent  operation 

^c.  Used  to*'  quick  start  stop  operations;  has  a 
ball  to  stop  flow  through  valve 

.d.  Used  to  automatically  maintain  accurate, 
constant,  and  uniform  flow  in  a  line 

^e.  A,i  underground  structure  designed  to 
house  a  valve  8*  and  larger  or  a  series  of 
valves 

J.  Used  for  infrequent  start-stop  operations; 
has  a  disk  to  stop  flovi^  through  valve 

Used  to  prevent  backfiow;  availabte  as 
sv^ing  or  lift  for  differerjt  applications 

.h,  A  small  structure  designed  to  houSi^  a  valve 
up  to  and  including  6" 


1.  Ball  valve 

2.  Check  valve 

3.  Gate  valve 

4.  Globe  valve 

5.  Plug  valve 

6.  Pressure  regulator 
valve 

7.  Pressure  safety  valve 

8.  Valve  box 

9.  Valve  vault 


J.  Used  tor  quick  start-stop  operations;  has  a 
slotted  core  or  plug  that  stopc  flow  when 
turned  90** 
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Match  types  of  gas  piping  and  devices  on  the?  right  with 

 a.      An  opening  at  the  top  of  a  valve  vault  mak- 
ing housed  valves  accessible  at  all  times 

 ^b.      Disiance  between  top  of  pipe  and  street  sur 

fac^e 

 Equipment  designed  to  reduce  and  control 

gas  pressure  manually,  automaticaUy,  or  by 
remote  control 


A  small  pipe,  usually  Va"  or  1 used  In 
connection  with  a  regulator  statfon  to  con- 
trol pressure  rather  than  to  transport  gas 

Same  as  casing,  but  carrier  ts  insulated 
from  pipe  with  insulated  spacers  and  bush^ 
ings 


 e. 


.h. 


.J.  Gas  piping  installed  in  a  vertical  position, 
usually  exposed  and  fastened  to  building 
walls,  poles,  or  other  rigid  stnjctures 

^g.  A  wooden  post  3'  in  length  with  metal  warn- 
ing signs  on  two  sides  in  line  with  the  pipe- 
line installed  directly  over  the  main  where 
measurements  from  a  permanent  cbtect  or 
source  are  not  available 

That  portion  of  pipe  used  for  transporting 
low  pressure  gas  from  the  main  to  the  meter 

j'.  Pipe  sleeve  generally  used  for  raihoad,  high- 
way, ditch,  and  bridge  crossings  to  enclose 
the  main  in  a  protective  casing 

4.  Power  or  telephone  line  usually  set  1  foot  on 
road  side  of  property  line 

.k.      A  short  piece  of  pipe 

J.  Distance  to  end  of  main  from  a  stationary 
pomt  such  as  property  line,  pole  line,  etc. 


 m.     A  portion  of  piping  vertical  to  the  ground 

used  for  the  installation  of  an  outside  meter 

 _n.      A  device  designed  to  reduce  g&b  pressure 

and  maintain  constant  pressure  for  cus^ 
tomer's  use;  located  between  the  sen/ice  ter- 
minal  valve  and  the  gas  meter 

 .^^.0.      A  device  for  measuriny  customer  gas  usage 

in  cubic  feet 


the  correct  definitions. 

1.  Casing 

2.  Casing,  insulated 

3.  Control  line 

4.  Cover 

5.  Main  ending 

6.  Manhole 

7.  Marken  pipe  line 

8.  Meter 

9.  Meter  riser 

10.  Nipple 

11.  Pole  line 

12.  Regulator  station 

13.  Riser 

14.  Service,  low  pressure 

15.  Service  regulator 
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12.     List  five  types  of  information  included  on  utility  drawings. 


b. 


c. 


d. 


e. 


13.     Matcn  types  of  sewers  and  sewer  lines  on  the  right  with  the  correct  descriptions. 


 a. 

Collects  rain  wash  and  fire  water 

1. 

Branches 

 Lb. 

Collects  water  from  drains  of  equipment. 

2. 

Cleanouts 

drips  from  pumps,  and  other  dirty  drains 

3, 

Combined  sewer 

,  C- 

Collects  bo>'^  storm  and  process  sewers  uVh 

li/ing  only  one  piping  system 

4. 

Funnel 

 d. 

Carries  human  wastes 

5. 

Laterals 

Liquid  collection  point  lhat  usually  projects 

6. 

Process  sewer 

about  2"  above  the  finished  grade 

7. 

Sanitary  sewer 

 f. 

Lines  (4"  minimum)  that  collect  from  various 

drain  funnels  or  catch  basins  and  tie  to  sub- 

8. 

Sewer  mains 

laterals 

9. 

Storm  sewer 

Sewer  lines  collecting  from  two  or  more 

sublaterals  and  discharging  to  mains 

through  a  sealed  manhole 

 h. 

Lines  that  collect  flow  from  two  or  more  lat- 

erals  and  are  usually  located  in  roadway 
easements;  are  sealed  at  regular  intervals 
with  manholes  to  prevent  the  spread  of  fire 
or  gas  backup 


 f-       Openings  located  at  the  ends  of  branches 

and  long  line  runs  which  allow  the  sewer  to 
be  cleaned  by  removing  a  plug  and  inserting 
a  long  flexible  steel  bar 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed ) 

14.  Research  the  plats  for  local  utilities  {Assignment  Sheet  #1) 

15.  Draft  a  mip  of  all  utilities  for  a  local  area.  (Assignment  Sheet  #2} 
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MUNICPAL  MAPPING 
UNIT  X 

ANSWERS  TO  TEST 


b.  4 

c.  b 
tl  1 
p.  2 


Any  five  of  the  foHowsnp. 


Gas 

b 

E!ectr:c: 

c. 

Water 

d. 

Sewer 

Telephone 

f 

Cablo  for  lf>lt*v»ston 

Dramapo 

Any  four  of  the  following: 

a.  Pubiic  service  comparucs 

b.  Rural  power  companies 

c.  Depi^ftmunt  ot  pubHc  works 

cJ.  Department  of  waste  rTuanagomont 

V.  Telephone  company 

f.  Water  departrneni 

Any  five  of  the  foi!owiriq. 


a. 

Architects 

b 

land  developers 

c 

City  planners 

d 

Telephone  corripany 

BuiUicrs 

f. 

Zoning  departni«m1 

9- 

Individuals 

h 

SuPr'eyors 

5      a.  rt.  i\  I.  g,  h.  i.  K,  } 

t.     Any  two  of  the  foiiowing: 

a.       Separate  n>aps  for  each  utility 

b       Bdse  map  with  overlays  to  show  the  location  of  each  iitiiity 
c.       Cofnpositc  maps 

d  CAD  '  -  Each  utility  can  be  storfHj  on  a  separate  iayer  in  the  cemputer 
?.     b.     e.  f 
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8      Any  five  of  the  followinc?: 

a  Adjacent  plats 

b  Miscellaneous  information  on  subs,  ordinance^-,  iunl  deed  pcrtaininn     plat  to 
bo  drawn 

c.  Aenat  photos 

d.  Railroad  maps 
e  Highway  maps 
f.  U.S.G.S.  maps 
11  Easement  file 

h.  Transmission  pipeline  plats 

i.  Obstruction  maps 

).  FJoctric  transmission  right  of  ways 

9.     a.  SulxiiVision  plat 

b  Front 

10.     a  7  f.  3 

b.  4  g  2 

d.  0  b 


9 


11.  a  6  I  1 
b.  4               j  ^1 
c  12              k.  n 
d  3  I 

(V  ?  m  V 

f.  13  n.  15 

^}.  7  o.  8 

h-  14 

12.  Af^v  five  of  the  foHowing: 

a.  Eason^ent  dimensir>ns 

b.  Symbols  and  labels 

c.  Bill  of  materials 

d.  Schematic  symbols  for  fillings,  vaives,  so  wo:  lines,  wat^^r  lines,  and  taps 

e.  Manhole  locations 

f.  Distance  of  gas  main,  sewer  *ine.  or  water  tap  from  property  line 
i]  Sizes  and  types  of  valves  and  lines 

\\  Locations  of  ot)structions 

Existing  and  proposed  utility  hnes 

j-  Underground  cables 

k.  Street  lighting  symbols  ^dependintj  on  type  of  (Jrawinf]) 

13      a.  9  f,  1 

b.  {3  q.  S 

c  3  h.  8 

7  i.  7 

e  4 

14.  Kvalua!p(j  to  :htf  satisfaction  of  the  instri^rtot 
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STRUCTURAL  DRAFTING 
UNIT  XI 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  prepare  detail  drawings  of  struc- 
tural steel  members,  draw  to  scale  a  concrete  engineering  drawing,  and  detail  a  wood  ta>ss. 
Competencies  will  be  demonstrated  by  correctly  completing  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  structural  drafting  with  the  correct  definitions. 

2.  Define  structural  drawing. 

3.  List  types  of  structures. 

4.  List  three  types  of  materials  used  for  structures. 

5.  V,w.*.ch  types  of  steel  members  with  the  correct  characteristics  and  descriptions. 

6.  Identify  structural  steel  shapes. 

7.  Select  true  statements  about  drawing  practices  for  steel  members. 

8.  Describe  the  placement  of  gage  lines  for  steel  members. 

9.  Complete  statements  concerning  fastener  sizes  and  spacings. 

10.  Complete  statements  concerning  dimensioning  procedures  for  steel  structures. 

11.  Label  a  structural  steel  cailout. 


OBJECTIVE  SHEET 

12.  Select  true  statements  concerning  structural  steel  marking. 

13.  Complete  statements  concerning  anchor  bolts. 

14.  Distinguish  between  the  types  of  concrete. 

15.  Complete  statements  concerning  the  types  of  concrete  reinforcement. 

16.  Identify  standard  prestressed  concrete  units. 

17.  Match  foundation  parts  with  the  corrrect  descriptions. 

18.  Match  types  of  structural  drawings  for  concrete  with  the  correct  descriptions. 

19.  Complete  a  chart  of  standard  symbols  and  abbreviations  for  concrete  placina 
drawings. 

20.  Select  true  stotements  concerning  standard  practices  for  documentation  of  rebar. 

21.  Identify  examples  of  typical  details  for  conctete  structures. 

22.  Complete  statements  concerning  wood  construction. 

23.  Identify  types  of  wood  connectors. 

24.  Identify  types  of  framing  connectors. 

25.  Select  true  statements  concerning  components  of  wood  construction. 

26.  Complete  statements  concerning  heavy  timber  construction. 

27.  Prepare  detail  drawings  of  structural  steel  members.  (Assignment  Sheet  #1) 

28.  Draw  to  scale  a  concrete  engineering  drawing.  (Assignment  Sheet  #2) 

29.  Detail  a  wood  truss.  (Assignment  Sheet  #3) 


STRUCTURAL  DRAFTING 
UNIT  XI 


SUGGESTED  ACTIVITIES 


Obtain  adciitiona!  rnLneriaU;  ancfor  invito  ret,;oufCtr^  p^H'^plr  to  .Jns^  \o  suppionu^nt  ?fjn 
force  information  provicied  m  this  unit  of  instruction. 

iNOTE:  This  activity  shouki  f»n  compuneci  prior  to  f?  e  trachmg     this  un\t.) 

1      American  institute  ot  Stcn.l  Construction  {AiSO 
7730  Caroniielet  Avenue 
St.  Louis.  MO  63105 
314/721-1332 

2.     American  Concrete  institute  iAU) 
P.O.  Box  19150 
Detroit.  M{  48219 

Makv  transpa'^encies  from  the  tfunvSparency  masters  included  ;vjth  ihn^  unit. 

PfOvicie  students  wtXh  objective  \'heet. 

Dir-ctiss  unit  and  speciHc  objectives. 

Provide  students  wUh  information  and  assianment  sheets. 

Discuss  intofTnation  and  assignn  =  ?nt  sheets. 

*NOTE  Use  the  1fan*>parencies  to  eithance  ttie  inforn^ation  as  needed.) 

Integrate  the  foHowjruj  activities  throuqhoiil  tne  teaching  of  this  unit: 

1..     Vtsit  a  constructiOM  site  and  observe  the  various  mettiotls  of  c,onr4ruci!On  tor 
wood,  steei.  and  concrete. 

V      Review  MAVCC  books  on  architiT>tura!  and  hght  connlruction  ff^r  r^tandardr.  on 
liqht  frame  construction. 

Provi(Je  examples  of  actual  struoluTa!  ^^^  Uli^s  and  en(iinec^rifK)  (l^a\vir>ns  usc^d  u) 
structural  drafting. 

4.     Take  a  fie^d  trip  to  a  iarge  civ^t  enciineernig  f^rm  to  see  how  the  fMructura!  drafter 
^its  in  with  civr!  drafting. 

a     Provide  copi£*5s  of  thc>  AiSC  and  ACl  manuals  for  (ise  in  the  assitinnie?  1  she-ts. 

f>.     Meet  indtvidualiy  with  students  to  evaluate  tfieir  progress  through  *  lis  unit  of 
instructior^.  and  indicate  to  ttiem  {h)^  sible  areas  for  improvement^ 

Give  lesl 

Evaluate  tcr,t. 


CONTENTS  OF  THIS  UNIT 

I  fvl  :^      DnufT^sioninn  Procoduu  s  t^.?  SfriH  ttir.ii  S{^vM 
4.     TM  4    -  Dinjrnsioning  PrOi:oJiifi:s  ?(u  infuofurdi  Sir*;!  iCi.ritifUu'^fj 
f-      TM    •  -  Dimensk')ninq  Promluros  for  Structiiral  Sttrr^  jQnit:nui  »^ 
TM  b      DifnonsionfiUi  Prorrciiurs  "i^*?  Sl^'j^'^tu? Stf-r-^  K'orri'THHHi' 
7      5  M  f  -  D{mensiofiinQ  Boam  Chanfu  ^ 
b      TW  d  -  ■  Fk4)a!  Data 

1  -    StaFHlar^i  PfOStrrss  Gonctvti-  Un^tv 
HI      IM  10      Exafr.plrs  c^*  h^';:  KlaTJfni  P^rts 
11,      JM  11      Hxaniplo^' of  Fournlit^nn  Pas t^MCc-ntirurd^ 
TM  12  ■   E".>.an'«p!os  of  Pourv:JatKni  Parts  rConl!.M;Jvi^' 
IM  13      Typiral  Bar  ljr4 
'  i  14      CoM.fiin^^  Wood  Con»-it't-U.Ms 

'b      TM  !B    -  rmmau]  Contu-ctots  jCan-tHH.inl? 

Afi^-jvVe^v.  to  a*^^^':l^f!U'^l  vli^a^t! 
Ar •.Arf;  tr.  :.-■<-.! 


fill 
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REFEREMCES  USED  IN  DEVELOPING  THIS  UNIT 


Hvv,  York'  Ji^hn  Wiit-y  anti  Sc^ntv  !n(t,. 

F)       Drafting  M^inucil.  Pubuc  St  uiro  Cvu?H»any  o<  Okiationu^,  Tulsa.  OKKih-onut.  19li8. 

(;       VVi'ovirr.  Rip  Strut  lijr.^l  pr;^ftfng  Hour^lor>,  IX  GtiH  Pubhsf^niq  Co.   ]\)i  7 

D.      Bishop.  Carltur^  Struatan^l  Dniftfng.  New  YorK,  NY  John  VViley  ^s,  Suns, 
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STRUCTURAL  DRAFTING 
UNIT  XI 


INFORMATION  SHEET 


Terms  and  definilions 

A.  Bay  —  The  space  between  two  consecutive  sets  or  tiers  of  columns  and 
beams,  or  columns  and  trusses 

B.  Bent  ~  A  vertical  framework,  usually  columns  and  beams  supporting  other 
members 

C.  Bottom  chord  —  The  main  member  of  a  truss  running  along  its  lower  side 
between  supports  and  usually  carrying  tension  and  Dending 

D.  Chord  ~  The  top  or  bottom  members  of  a  truss 

E.  Clear  span  ™  That  horizontal  measureinont  between  the  inside  faces  of  the 
two  bearings  or  supports 

F.  Column  ~  A  vertical  compression  member,  usually  supporting  beams  and 
girders 

G.  Compression  —  A  force  caused  by  loads  being  placed  on  a  member  that 
causes  a  squeezing  or  shortening  effect  on  the  member 

H.  Concrete  (as  defined  by  the  American  Concrete  Institute  lACE])  —  A  mix^ 
ture  of  Portland  cement,  fine  aggregate,  coarse  aggregate,  and  water 

I.  Cope  ~  To  cut  out  a  part  of  the  top  or  bottom  flange  of  a  beam  or  channel 
so  that  it  may  fit  another 

J.      Flange  —  The  top  and  bottom  projection  or  outstanding  parts  of  a  beam, 
channel,  or  girder 

K,      Gage  line  —  The  line  along  which  fastener  holes  are  punched  or  drilled  in 
structural  members 

L.      Girder  —  A  member  designed  to  carry  bending  stress,  usually  supporting 
other  memt>ers 

M.     Grout  ~  A  fluid  mixture  of  cement,  water,  and  sand  which  can  be  poured  to 
fill  small  voids  or  to  smooth  or  level  a  surface  of  a  wall  or  footing 

N.      Gusset  plate  —  A  plate  connecting  the  several  members  of  a  truss  or  other 
structural  framework 

O.      Lintel  —  A  structural  member  designed  to  carry  the  wall  over  a  window, 
door,  or  other  opening 

R       Nominal  span  —  Horizontal  distance  between  the  outside  edges  of  sup- 
ports 
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0.  Panel  —  The  space  between  two  purlins  in  a  roof  of  between  two  vertical 
members  in  a  bridge  truss 

R.  Prestressed  concrete  —  Concrete  that  is  precast  or  cast  in  place  that  has 
wires  or  cables  that  are  stretched  before  the  concrete  is  placed  around 
them;  the  releasing  of  the  wires  or  cables  sets  up  internal  stresses  that 
counteract  the  external  stresses  of  the  applied  load  to  prevent  cracking  and 
sagging 

S.  Purlin  ~  The  horizontal  members  spanning  from  truss  to  truss,  upon  which 
the  roof  is  carried 

T.  Rafter  —  The  wood  members  used  to  support  the  roof  in  conventional  fram- 
ing 

U.      Rebar  ~  A  round,  square,  or  deforfned  bar  used  to  reinforce  concrete 

V.      Smooth  bar  —  A  bar  used  in  slip  joints  for  expansion  joints 

W.     Steel  member  —  A  unit  part  of  some  larger  structure 

Example:    F'oor  beam  or  post  in  a  steel  bridge 

X.  Stress  —  A  unit  of  force  working  within  a  memt)er  expressed  in  pounds  per 
square  inch  (PSI) 

Y.  Top  chord  —  Main  member  of  a  truss  running  along  its  upper  side  support- 
ing the  decking  and  usually  carrying  combined  compression  and  bending 

2.  Truss  —  A  steel  or  timber  framework  whose  members  take  only  tension  or 
compression  stresses 

AA.  Web  —  The  portion  of  an  I-beam,  channel,  or  girder  between  the  upper  and 
lower  flanges 

BB.    Working  line  —  The  line  where  locating  dimensions  are  given 

CC.    Working  point  (WP)  —  The  edge  point  where  dimensions  are  given 

II.  Structural  drawing  —  All  layout  and  detail  drawings  connected  with  the  design 
and  construction  of  buildings,  bridges,  viaducts,  and  similar  structures  In  which 
structural  steel,  timber,  concrete,  and  other  building  materials  are  used 

HI.     Types  of  structures 

A.  Buildings 

B.  Bridges 
C-  Dams 

D.      Reinforced  concrete  foundations 
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E.  Manholes 

F.  Box  culverts 

G.  Retaining  walls 

Types  of  materials  used  for  stmdures 

A.  Steel 

B.  Concrete 

C.  Timber 

Types  of  steel  members 
A.  Beams 

1.  Generally  are  composed  of  a  single  piece. 

2.  Generally  are  placed  horizontally  and  are  subjected  to  vertical  ioads. 

3.  Steel  beams  ara  standardized, 
a.      Wide  flange  (W)  beams 
b-      "1"  beams 

c.      Ciianncl  (C) 
Example: 


W  Beam    I  Beam  Channel 

4.     The  length  of  a  beam  is  the  extreme  dimension  as  shipped. 

(NOTE:  When  the  connection  angles  are  used  at  both  ends,  the 
length  Is  the  distance  from  back  to  back  of  angles.) 

B.  Girders 


1.     Are  beams  made  of  more  t.;an  one  piece. 
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2.  Are  memb€»rs  usuafly  macie  wflti  a  web  plaie  and  flanges  composed 
of  angles,  plates,  or  both,  used  to  fpsm!  trending  due  to  transverse 
loads. 


Columns  —  Foim  the  principal  supports  of  all  R?ee!  structures  other  than 
bridges  and  similar  spans  whict)  rest  directly  upor>  masonry  and  concrete. 

Roof  trusses 

1.  Roof  trusses  are  used  wherever  a  comparatively  large  area  is  to  I'' 
covered  without  intermediate  columns. 

2.  The  w^eb  members  ot  an  ordinary  roof  truss  are  made  of  single  or 
double  angles  with  the  loncjcr  legs  vertical, 

3.  Usually  riveted  or  welded  in  the  shop  completely  or  in  as  large  of  sec- 
tions as  c"  .  be  shipped, 

4.  Different  members  of  a  truss  are  connected  by  means  of  a  qusset 
plate. 

Bridge  trusses 

1,     Deck  h  idge  —  The  floor  load  is  applied  along  the  upper  chord 
♦  i  I  ♦  ^ 


2,  Through  bridge  —  The  floor  load  is  applied  along  the  lovi^er  chord, 
and  traffic  flows  through  the  bridge  trusses 

A../\/-\/\ 

^  ♦  I  i  t 

3.  The  joints  of  a  bridge  truss  may  be  riveted,  welded,  or  pin  connected. 
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Structum!  steel  shapes  (Transparency  1) 

A.  American  standard  beam  (S):  I-beam  -  Used  for  beams  and  struts 

B.  American  standard  channels  (C) 

1,     Used  for  struts  and  in  trusses  when  light  loads  are  required 
2     Used  for  steel  platforming  as  load  bearing  members 

C.  Wide  flange  shapes  (W)  —  Used  tor  beams  and  columns 

D.  Structural  tees  {WT  and  ST)  —  Made  by  splitting  S  and  W  shapes 

E.  Angles  it)  —  Used  for  struts,  platforms,  cross  bracing  in  trusses,  and  to 
add  framing  strength 

(NOTE:  Legs  of  angles  may  be  equal  or  unequaK) 

R  Flat  bars  (bar)  —  Have  a  rectangular  cfoe-s  section  and  are  standardly  lim- 
ited to  6"  or  widths 

G.  Plate  (PL  or  ft)  —  Rectangular  in  nrnss  stn^tion:  larger  than  bars.  Plate 
widths  start  at  10"  and  are  roiled  up  to  200''  widtns  depending  on  thick- 
ness. Lengths  are  as  long  as  shipping  wWl  allow. 

H.  Floor  plate  ^Floor  PL  or  Floor  f^^  -  A  rk^d  resistant  raised  pattern  on  one 
side  used  for  a  walking  surface 

(NOTE:  A  full  listing  of  shape  designati  >fis  can  be  found  in  the  AISC  Man- 
ual of  Stee!  ConstfucUon.) 

Drawing  practices  for  steel  members 

A.      Typical  drawing  scale 

1.  'Vh"     rO'*  —  It  overall  dimensions  can  be  shown  on  one  drawing 

2.  V4"  ^  I'O"  -  -  Used  for  large  structures  (framing  and  erection  plans) 

3.  No  Scale  —  Used  for  most  detail  drawings  except: 

a,  3"  :x  ro^  —  Details  of  joints 

b.  1"  on  'h^     ro*^  -  Details  of  trusses 
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Drawing  convention 

(NOTE:  The  drafter  works  from  design  layouts  or  framing  pians  prepared  by 
architects  or  designers  which  show  the  arrangement  of  columns,  girders, 
and  beams.  The  detailer  prepares  a  framing  or  erection  layout  which  may 
show  a  plan  view,  elevation,  or  both  identifying  all  meml>ers  with  a  piece 
mark.  Connections  may  be  ommitted  and  shown  as  assembly  In  trusses 
coJumns,  beams,  and  braces.) 

1.     Single  line  drawing  —  Used  when  the  scale  doesn't  allow  for  a  lot  of 
detail. 


a.  Steel  members  are  represented  by  a  heavy  line. 

b.  Along  the  heavy  line  a  double  line  oi'  he  steel  member  will  be 
placed  to  clarify  angle  or  flange  orientation. 


Single  line  in  plan  view  represents 

a.      Centerline  of  beam   

Back  of  channel   


b. 
c. 


TZlT 


Work  line  of  angle 
bracing 

Back  of  angle  when 
used  as  a  beam 

Centerline  of  struc- 
tural tee 


Column  end  view 
3.     Single  line  in  elevation  view  represents 
a. 


Top  of  beam  and 
channel 

Work  line  of  angle  or 
structural  tee  bracing 

Back  of  angle  when 
used  as  beam  or 
column 

Centerline  of  wide 
flange  column 


W 
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Design  drawing 


Example:  J? 


?0 


© 


X 


20' -0" 


ELEVATION  TOP  OF  STEEL  SHOWN  THUS  (+50* -6-) 

NOTES: 

ALL  HOLES  o  '  Vic 

ALL  CONNECTIONS  TO  DEVELOP  FULL  LENGTH 

UNLESS  OTHERWISE  SPECfFIED 
BOLTS:  A325 

CONNECTING  ANGLES  WELDED  TO  BEAM, 
BOLTED  TO  SUPPORT 


a.  Gives  the  structural  detailer  information  to  set  up  complete 
detail  drawings, 

1)  Length 

2)  Size  and  type 

3)  Number  and  type  of  fasteners 

b.  Describes  the  type  of  construction  and  end  loads. 

c.  fvlembers  on  design  drawings  are  presumed  to  be  parallel  or  at 
right  angles  to  one  another 

d.  Elevation  view  dimensions  of  beams  are  generally  given  as 
notes  on  drawings  prepared  by  the  designer/architect. 
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Because  of  industry  concern  about  improving  productivity  of  detail- 
ers.  a  method  of  special  dimensioning  practices  and  notation  has 
been  devised  to  elfminate  otherwise  necessary  views.  Examine  the 
following  examples  describing  these  techniques. 

Example  1:  Bt.am  dimonsioning  and  notation 


Bhnm^fm  lop  Vw^ 
r.i  IMINATPO  Vn  vV  {^tl  IK'M  ^^hO  I' 


CMMN  i\W  fOM  All  H(HiS  INTOf^  fl.ANOi 


OC  HOIES 
I  ^ 


Vc.'C  HIS^ 


OA- 


BLOCK  TOP  K  BO^  FIG  TO 


CNF  IM  AM  THUS  f>i 


Fl  At^Gf-  D5^;T  Pi  Iff, 


!      !  ^ 


;5 


0^.  5  t 


^4 


05  **'t- 


FS  c  Far  side  gauge  line 

OC  HIS  =  Cenier     center  hoUit-. 

GOL    Gauge  outside  leg 
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Example  2:  Biocking  (coping)  of  beams 


B     BIK  7  &  B 
 _ 


B  BIKT&B 


p  J 


CM  » 


B 


BLK  T  &  B 


WHEN  FLANGE  VIEW  IS  SHOWN 


8    Bl.K  TO  4-'/*  WIDE  8     BLK  to  ?  Vh  C 

I     I  T&B(FS.) 


T  &  B 


4 


i 


B      BIK  to  2% 
h^-^^^  


WHEN  WEB  VIEW  IS  SHOWN 
Example  3:  Clipping  of  angles 


On^f  V'mw  Reqti!wd  wlO}  Notation 


ylH\&  IS  HOW  SHOP  WIL  CUP  v 


CUP  OSL  ^h? 


CUP^OSl  ^^h^ 


CLIP  AND  BACKSUT  ANGLES  ONLY  WHEN  REQUiRED  USING  5  TO  12  OR  12  TO  12  BEVELS. 
HOLD  OTHER  BEVELS  TO  A  MINIMUM. 


6.     Symmetrical  members 

a.      Large  members  such  as  trusses  and  plate  girders  are  symmet- 
rical about  a  centerline  and  only  one  half  is  detailed. 

U.      It  is  standard  to  aetaU  tt>e  left  halt, 

c       The  detail  should  be  broken  past  the  centerfine  by  a  ragged  or 
wavy  line. 
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7.     Standard  details 

a.  Many  steel  details  have  become  standardized  and  the  drafter 
should  become  familiar  with  and  adhere  to  these.  Standards 
specifications  can  be  found  in  the  AISC  Steel  Construction 
Manual. 

b.  Many  firms  have  printed  forms  showing  required  views  of  a 
beam  and  it  is  only  necessary  for  the  drafter  to  fill  in  the 
dimensions. 

VIII.  Placement  of  gage  lines  {Transparency  2)  —  The  lines  along  which  fastener  holes 
should  be  placed  in  the  flanges  of  I-beams,  channels,  and  angles  are  standard- 
ized. 

A.  Angles  —  Gage  line  is  measured  from  the  back  of  the  angle. 

B.  Flanges  of  channels  —  Gage  line  is  measured  from  the  back  of  the  chan- 
nel. 


C.  Flanges  of  I-beams  —  Gage  line  is  measured  from  the  center. 

D.  Standard  gages  for  l-fc>eams.  channels,  and  angles  are  located  in  the  AISC 
Steel  Construction  Manual. 

IX.  Fastener  sl^s  and  spacings 

A.  Minimum  distance  for  fastener  spacing  along  the  gage  line  has  been  estab- 
lished by  the  AISC. 

B.  The  minimum  fastener  size  is  governed  by  the  following  rule:  The  diameter 
of  the  fastener  should  never  be  less  than  the  thicl<ness  of  the  metal 
punched. 

X.  Dimensioning  procedures  for  steel  (Transparencies  3-7) 

A.  U  f)  aligned  method  for  locating  dimensions. 

B.  Dimensions  are  in  feet  and  inches  and  should  be  placed  on  top  of  the 
dimension  line. 


C.  Longest  and  overall  dimension  should  be  farthest  away  from  the  view. 

D.  The  detail  dimensions  should  always  be  added  to  see  if  they  check  with  the 
overall  dimension. 

E.  Dimensions  should  be  placed  no  closer  than  ^/ts"  apart  and  the  first  line 
should  be  no  closer  than  double  this  distance, 

F      Dimensions  should  be  given  to  centerline  of  beams  and  backs  of  angles 
and  channels. 
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G.  Dimensions  should  be  given  to  the  top  or  bottom  of  beams  and  channels, 
never  to  both  top  and  bottom. 

H.  Where  a  dimension  line  runs  through  a  hole  whose  location  It  does  not  give, 
the  dimension  line  should  be  broken  and  an  arc  drawn  around  the  hole. 

I.  If  a  particular  dimension  is  for  attachment  to  a  column,  beam,  or  equipment 
to  be  mounted  on  the  structure,  a  notation  "HOLD"  should  be  indicated 
next  to  the  dimension. 

J.  When  four  or  fnore  equal  spaces  between  bolts  are  required,  a  note  is  used 
such  as  4  @  2  R  8. 

K.  Elevation  detail  dimensions  known  as  levels  are  usually  given  as  notcc  on 
the  drawing. 

1.  A  reference  point  Is  established  in  the  structure,  usually  top  of  con- 
crete floor  or  foundation. 

2.  Elevations  above  this  point  are  plus  values. 

3.  Elevations  below  this  point  are  minus  values. 

L  When  t>eams  are  of  the  same  size  and  vary  only  in  length,  the  same  drawing 
can  be  used  for  several  beams.  A  set  of  dimensions  for  each  t^am  are 
shown. 


Example: 


#32 
#34 
#36 


All  holes  ^3/i6 
Paint  one  coat 
red  lead. 


3'-1(P/4 


7' -8% 


11 '-23/4 


#32  -  3rd  Fl 


On  #36  Only - 
2-12-31-8  #1  ir-5 


(Ord.  ir-4)~fH 


#34  ■  3rd  Fl.     2-12-31-^  #1  1 1 '  -3^4    Prd.  1 1  '-Z^a) 


n36 '  3rd  Fl.      6-12-31-8  #1  ir-2Vg     (Ord.  ll'-IVz) 


M.     Ttie  slope  of  all  members  should  be  given  in  rise  and  run,  not  angles. 
1.     Run  —  Horizontal  distance 
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2. 


XL 


Rise  ~  Vertical  distance 
Example: 


■1^ 
) 


A.' 

/■■'/ 


*1  ■ 


12 


N.      Lna  distances  and  edge  distances  are  usually  given  by  note  on  light  truss 
members  ^=*nd  dimensioned  on  beams,  cotumns,  and  girders. 

Gage  lines  should  be  dimensioned  oven  though  they  are  standard. 

R      When  !er»gths  of  fasteners  vary,  the  various  k  ngths  and  quantities  should 
be  shov^n  ai  connections  on  the  erection  plan,  or  in  a  reference  list. 

Q.      On  tri'ss  members,  detail  dimensions  should  be  placed  In  a  continuous  row 
from  end  to  end  of  the  member  v^ith  no  dimension  t:eing  omitted. 

Structural  steei  caiiouts 

A,  Inch  designation 

Sha^>r  Symbol 
T--- —  Depth  ot  Shape  in  tnches 

W24  X  76 

B.  Metric  designation 

-Shape  Symbol 

\ Depth  of  S^  ipc  in  MfUi^H^t*  '  ^ 


W450  X  170 


Xtl.     Stnicturai  steei  marking 

A.  Marks  are  used  to  provide  a  systen^atic  procedu    for  de^ailinu  fat)ricattng. 
and  erection. 

B.  Each  member  of  a  structure  is  given  a  mark  on  the  design  layout. 

C.  Mark  is  painted  on  the  piece  and  us^Hf  to  erect  the  structure  in  the  field. 

D.  Each  company  has  its  own  system  of  marking. 

E.  For  more  infofmatinfi  or?  marking  systems,  refer  to  AISC  Situctutiil  Siacl 
Detailing, 
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Xfli.     Anchor  bolts 


A.  Used  for  anchoring  equipment  such  as  pumps,  steel  structures,  and  com- 
pressors to  concrete  foundations. 

B.  Types  of  anchor  bolts 

1.  J-bolt 


Machine  bolt 
Example; 


rs  ■ 


t  ; 
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3.     Cane  head  anchor  boit  {C.H.A.E  J 


n 


a 


E 

Q 
> 


■■■'t-i  Honk  Dimn. 


C.  An  alternative  to  drawing  is  to  call  out  anchor  bolts  by  dianneter  size, 
length,  type,  and  bend  dimensions  if  needed. 

Example:   An  alternative  to  drawing 

(   )  0  X  aHAB..  "BEND  W/HVY  HEX  NUT  &  WASHER 

D.  Anchor  bolt  projects  above  top  of  grout  a  dimension  equal  to  the  sum  of 

1.  Equipment  base  thickness 

2.  Two  anchor  bolt  diameters  for  two  nuts 

3.  One  anchor  bolt  diameter 

XIV.  Types  of  concrete 

A.  Non-reinforced  concrete  ~  Has  no  mesh  or  reinforcing  bars;  used  for 
places  where  only  compression  stresses  occur 

Example:    Pump  foundation 

B.  Reinforced  concrete  —  Concrete  reinforced  with  mesh  or  steel  rebar  to 
help  transmit  tne  stresses  of  compression,  tension,  and  shear  forces 

XV,  Typos  of  concrete  reinforcement 

A,      Reinforcing  bar  (rebar)  (Transparency  8) 

1,  Icwtuinea  by  number  which  indicates  size  in  eighths  of  an  inch 
Example:   #7  bar  ~  Nominal  diameter  ^Ib*' 

2.  Rebar  sizes  range  from  #2  to  #11  (#14  and  #18  —  special  sizes) 
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3.  All  rebar  is  deformed  except  #2  which  is  round  bar. 

4.  Rebar  is  made  from  steel  in  lengths  of  60  feet. 
B,      Wire  mesh  (welded  wire  fabric) 

1.  Used  as  reinforcement  in  concrete  slabs 
Example:  Paving 

2.  Made  of  deformed  wire 

3.  Welded  wire  fabric  (WWF)  —  Designated  by  wire  spacing  and  wire 
gage 

Example:   W^f  6x6  —  10/10  —  Welded  wire  fabric,  wire  spaced 
six  inches  each  way  (6"  square)  and  #10  gage  thick 

StarKlard  pmstressod  concrete  units  (Transparency  9) 


A. 

Channel  slab 

B. 

Wall  panels  and  hollow  core  slabs 

C. 

Columns,  piles,  and  girders 

D. 

Double  and  single  tees 

E. 

Mono-wing  {"F")  section 

Foundation  psits  (Transparency  10-12) 

A.  Pedestal  —  Rest  on  the  footer  and  used  to  support  equipment  such  as 
pumps.  Usually  stop  one  foot  above  grade  line 

B.  Spread  footing  (footer)  —  Placed  under  the  pedestal  or  foundation  wall  and 
serves  as  a  bearing  member 

C.  Pier  —  Generally  round  12"  16"  diameter  concrete  columns  poured  into 
drilled  (augured)  holes  in  the  earth  to  solid  bearing  rock  when  expansive 
type  (clay)  soils  are  encountered.  They  are  placed  at  8'-0"(max)  intervals  to 
support  grade  beams. 

D-  Grade  beam  Reinforced  concrete  beam  that  spans  horizontally  between 
piers  for  support  of  foundation  wall.  It  replaces  the  spread  footing  in  expan- 
sive soils. 

E.  Bell-t>ottomed  footing  —  Used  In  soil  where  soil  bearing  is  poor  and  footing 
Is  at  a  great  depth 
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R  Foundation  (stem)  wall  —  Used  for  support  of  wood  framed  walls  and  edge 
stab  support  as  a  method  to  distribute  those  loads  to  a  spread  footing  or 
grade  beam 

G,  Pilings  —  Pfecast.  tapered,  reinforced  concrete  shafts  driven  into  the  earth 
to  provide  support  when  mass  of  structure  exceeds  limits  of  soil  bearing; 
usua  lly  high-rise  structures  require  their  use 

H,  Pilaster  ~  Rectangular-shaped  protrusions  from  masonry  walls  to  provide 
additional  lateral  wall  support  especially  where  beama  intersect  the  wall 

XVIIL     Ty|.es  of  structural  drawings  for  concrete 

A.  Engineering  drawing  —  Shows  where  concrete  dimensions  are  but  rebar 
details  are  omitted 

B.  Placing  drawing  —  Shows  ttie  foundation  outJinc  without  the  outline 
dimensions  but  shows  all  rebar  locations  and  dimensions  (used  by  fabrica- 
tors and  in  the  field)  and  bar  lists,  schedules,  and  bending  details 

C.  Preprinted  drawing  ~  Used  for  standard  details.  Drafter  needs  only  to  add 
dimensions,  bolt  quantity,  and  size,  and  assign  nebar  mark  numt>ers  and 
size. 

D.  Combined  placing  and  engineering  drawing 

(NOTE:  The  ACl  standard  practice,  ACI 315,  recommends  engineering  and 
placing  drawing  to  be  separate*  but  if  a  drawing  is  not  too  congested,  most 
firms  will  combine  both  drawings.) 

1.  Rebar  placement  is  shown  in  the  section  or  elevation, 

2.  Plan  view  shows  engineering  dimensions, 

XiX.     Standard  symbols  and  abbreviations  for  concrete  placing  drawings 

A.  Symbols 

^      To  indicate  size  of  deformed  bar 
4>      Plain  rounds,  as  spirals 
^     Spacing  center  to  center 

Direction  in  which  bars  extend 
^     Limits  of  area  covered  by  bars 
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Abbreviations 

B!  Bent 

NF    Near  Face 

Boti  Bottom 

OF    Outside  Face 

CI  Clear 

PI    Plain  Bar 

EF   Each  Face 

Sp  Spiral 

EW   Each  Way 

Stir  Stirrup 

FF   Far  Face 

Str  Straight 

IF   Inside  Face 

T  Top 

XX.     standard  practices  for  documentation  of  netmr 

A.      Rebar  is  dimensioned  as  out  to  out  and  the  bar  length  is  thr  sum  of  all 
detaifed  dimensions. 


B.      Reba^"  are  at  times  bent. 
Example: 


C.  Dimensions  are  to  the  outside,  not  centerline  of  rebar. 
D      Rebar  schedules  (Transparency  13) 

1.  Give  total  length  of  bar  required, 

2.  Letter  designations  are  used  for  dimensions. 

3.  Show  size,  length,  and  weight  of  al}  rebar 

4-     Each  bar  is  marked  with  an  identifytnp  number 

a.  Drawing  number 

b.  Bar  size  and  number 

# 

/ .  .i 
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E.  Bar  schedule  must  show  the  number  of  pieces,  size,  length,  mark  of  bars, 
and  bending  details  (a  complete  summary). 

F.  Reinforcing  bars  for  foundations,  piers,  abutments,  wing  walls,  and  slabs 
are  usually  shown  on  the  plan,  section,  or  elevation. 

XXi.     Examples  of  typical  details  for  concrete  structures 

A.      Highway  structures 


fc/>c.  cauoeere 


Typical  Paving  Section  for  Alley 


■  ■«-■■■■■.   — ■  •  ■  ■  ^ 

Standard  Type 


I: 


v9 


Roll  Type 


Curb  Details 
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Wall  structures 


— 


r 


Section  of  Wail 


Key  Construction  Joint  for  Bottom  and  Walls 
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Shatiow  Manhole 


XXtl.     Wood  construction  (by  American  Lumber  standards) 

A,  Timber  is  lumber  5  inches  or  larger  in  the  least  dimension  generaHy  used  for 
heavy  wood  members  or  constructton. 

B.  Lumber  is  the  product  of  the  saw  and  planing  ?nil!. 

C-      Frame  is  usually  applied  to  light  wood  construction. 

D.      Lumtxjr  dimensions  arc  called  out  in  nominal  size,  actual  thicknes.:  and 
Vi^idths  of  seasoned  and  dressed  lumber  are  less  than  nominal  dimensions. 


Hi  . 
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Types  of  wood  connectors  (Transparency  14) 

A.  Nalis 

1.  Common  nail 

2.  Casing  nail 

3.  Finishing  nail 

4.  Flooring  nail 

5.  Cut  nail 

6.  Boat  spike 

B.  Screws 

1.  Flat  head  screw 

2.  Round  head  screw 
6.     Fillister  head  screw 

4.  Ova!  head  screw 

5.  Lag  screw 

6.  Drive  screw 

C.  Bolts  and  nuts 

1.  Carnage  bolt 

2.  Machine  bolt 

3.  Expansion  bolt 

4.  Toggle  bolt 

D.  Washers 

1.  Circular  flat 

2.  Circular  ribbed 
?  Plate 
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XXIV.     Types  of  framing  connectors  {Transparencies  15  and  16) 


A. 

Splice  plate 

B. 

Connector 

C. 

Nail  plate 

D. 

Hinge  plate 

E. 

Web 

F. 

Safety  plate 

G. 

U-c!ip 

H. 

Romex 

1. 

Hanger 

J. 

Double  member  girder  hanger 

K 

45°  flip  jack  hanger 

L. 

90**  angle  clip 

M. 

Framing  anctior 

N. 

Tie  down  strap 

0. 

Bridging 

R 

Seat  plates 

Q. 

Truss  spacer 

(NOTE:  The  numbers  of  confiuc:tors  required  in  ^ny  joint  is  determined  by 
Uie  stresses  in  the  members  ar^d  tlH^  prop/rUes  of  the  wood,) 

XXV.     Components  of  wood  constmcllon 

A.      Columns  and  studs 

1-     Wood  columns  are  square  timbi:rs  rarefy  smaller  ttran  4x4  inches 
and  r)ol  larger  than  12  x  12  mches. 
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2.     CoJurrms  may  bf  built  up  of  small  timbers. 
Example. 


CO 


O 
O 


J 


'  Spacer  Block 


Boltc  or  Spike*; 


End  Biock 


Spaced  Column 


ill 


Spiked  or 
Glued  Planks 


Spiked  Planks 


3.     Studs  —  Used  for  dwellings  to  carry  light  loads  and  receive  support 
from  the  material  attached  to  them. 

Wood  frame  members 

1.  Type^ 

a.  Floor  and  c^^ting  joists 

b.  Rafters  of  sk  :>ing  roofs 

c.  Floof  purlins 

d.  Beams 

1)  Plywood 

2)  Laminated 

3)  Trussed  beams 

e.  Girders 

2.  Wood  frame  construction 

a.  Rafter  -  Common  depth  4  —  8" 

b.  Joists  —  Common  depth  6  —  12  or  14*^ 

3.  Heavy  timber  -  Minimum  thickness  permitted  for  joists,  beams, 
girders,  and  other  members  is  S"'  and  minimum  depth  is  10". 
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C,      Wood  trusses  (Transparency  17) 

1 .  Used  to  support  roofs  or  floors 

2.  Al!  members,  joints,  and  trusses  as  a  whole  should  be  symmetrical 
with  reference  to  a  vertica)  plane. 

3.  Many  types  are  avaiiablo. 
Examples: 

Mowr>  Double  Howe 

Double  Fan 

^ink  Double  W 

XXVL     Heavy  timber  construction  (Transparencies  17  and  18) 

A.  Exterior  walls  are  masonry  or  other  noncombustible  materials  with  a  fire 
resistance  rating  of  at  least  2  hours. 

B,  Interior  structural  members  are  heavy  timber  ~  solid  or  iaminated  masses. 

C,  Floors  and  roofs  are  heavy  plank  or  laminated  wood. 

D.  Foundation  walls  are  poured  ~  concrete  walls  on  spread  foundations, 
E      Member  sizes  are  determined  by  the  length  of  span, 

F       First  floor  framing  consists  of  longitudinal  girders. 

G.      interior  girders  are  supported  by  wood  coiumns,  pipe,  c  ;  steei  structural 
shapes. 
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Second  floor  framing  consists  of  longitudinal  girders  supported  by  the  waiJ 
and  the  interior  columns. 

Traverse  beanns  span  the  distance  between  lines  of  girders  and  supported 
by  meta!  hangers. 

A  tongue-and-groovc  or  a  laminated  deck  may  span  the  space  between 
beams. 


structural  Steel  Shapes 


Ftange 


American  Standard 
Beam 


American  Standard 
Channel 


Flange 


Web 


W  Beam  W  Column 

Wide  Range  Shapes 


Unequal  Legs 


Equal  Legs 

Angle  Shapes  (L) 


ST  WT 

Structural  Tees 


Plate  (PL) 


Flat  Bar  (Bai) 
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Gage  Line  Standards 


LEG  SIZE  (Inches) 

GAGE 

8 

6 

5 

4 

3'/?     3     2'/?  2 

1^4        1%  1 

G1 

4'/.- 

3V: 

3-/S 

2J/fl             1%  VSu: 

G2 

2-% 

G3 

2 

FUNGE  WIDTH 

G 

23/8  to  2% 

^» — ^ 

1^/2 

3  to  3% 

■* — * 

3'fc  to  4 

^  2  , 

4  to  43/4 

J% 

5to&V4 

3 

6  to  7^/4 

3% 

TVs  to  8 

— * 

Kri 

t3 

S  Shapes 


FLANGE  WIDTH 


1%  to  Vh 


t%  to  2 


2V« 


2V«  to  2% 


2V2  to  2^/4 


to 


3%  to  3% 


3^4  to  4% 


1V: 


2% 


FLANGE  WIDTH 


5  to  53/4 


6  to  ?Vb 


7'/a  and  Up 


3% 


aczic 


G__ 
2V6 


5'/8 


O 

£  < 


MIN.  EDGE 
DISTANCE  H  1'% 


C  Shapes 

0  BOLTS    Inch  Sizes 


Z 
5 

O 

o 


l2V6l 
3 


-0^ 


vu 


,GAOE 


I  MIN.  EDGE 

DISTANCE  =1%       ^0  ^  BOLTS 


GAGE 


A! 

At  Rolled 

BoH 

Sheared 

or  Gas 

Diameter 

Effge 

Cut  £400 

1 

% 

IVa 

1 

1 

t% 

t% 

IV4 

2 

Vh 

1% 

Establishing  Gage  Sizes 
from  Edge  Distance 


Minimum  Edge 
Distance  for  Bolt 
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Dimensioning  Procedures  for  Structural  Steel 


4  .f%  ^Pjr-^i  Rffti^j 


Al  l  0«t>,  wmi  HJ^ 


l£o  .ffl»p  mm  »n.«  ^  *BT  4  -0*5% *»f  •»o»rp 


3  ;t> 


liOff 


lOClTtOW  to  T***  OF  Hf  AM.  Tmj^S 


\Q  CUT 


5  0 


T  J.!  T 


^5^lV'^xL  


r  }  \  \  m  lli 


CUP  »  5  W  BtMll  CJ«  r»ru5^es 


 l?L  -  v:o_...     .Ji.   'X. 

 i  ^'-.^  -   U-^ .'-^  >  j^.. 


-©0 


^o»W*iii»r  'fn«  MI'S  Vir&3 
•4 — *l] 


?S     f  T 

St  5  i  L   ? 


CO  10  iA^t  «fn 


5 


01  ^Aaf  a  «iO^C  j 
wwl^  »»0*«  *»<r^         COl»i»>»  1 


Alt       Of  cr«i 


STANDAHO    METHOD   TOR    Df  TAILING 


>^  OR    BSER^ES  COLUMNS 


723 


o 

cn 

'Nl 


Dimensioning  Procedures 
for  Structural  Steel 

(Continued) 


BASE  OR  RJ5£  D!MN 


(  NORMALLY  USED  FOR  KNEEBRACE  ) 


CourtBsy  of  Public  Service  Companf  of  C^la^iams 
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Dimensioning  Procedures 
for  Structural  Steel 

(Continued) 


WHEN  RCO'D-SEE  NOTE 


IF  THIS  DtSTANXE  EXCEEDS 
6"TH£N  DETA^LEI^  MUST 
USE  A  EXTRA  SET  OF 
BOLT  HLS, 


note''*'^ 


MAIL   SIZE  OF  SHCULD 
BE  THE  SAME  SIZE  AS  THE 
COLUMN  THAT  IT  BOLTS  TO, 
UNLESS  A  MORE  ECOVOMJCAt 
PC,  CAN  BE  USED,  {  USE  B 
SERIES  BEAMS  FOR  2%  GA. 
ON  FLG.  OF  CONN  PC  ) 


0R4  (0 
IN  STEEL 
BOOK  ) 


NOTE  5 


THiS  OtSTANCE  MAY  BE  FIGURED 
BY  CALCULATING  THE  TWO 
SHADED  TRIANGLES  8  ADDING 
EDGE  DISTANCe. 


ALT  METHOD- LAYOUT  8  SCALE 
USING        r-O"  SCALE 


DETAIL  NO,  I 

THE  ABOVE  METHOD  SHOWS  HOW  TO  CALCULATE 
THE  OIMN  FOR  THE  CONNECTING  PC.  OF  A  BRACE. 
THE  CONNECTING  PC.  MAY  BE  AN  ANGLE  OR 
(  use        WHERE  POSSIBLE.)  BUT  BOTH  CAN  BE 
FIGURED  THE  SAME  WAY. 


Couflwsy  of  PubHc  Stnftce  Company  of  OMahoma 
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Dimensioning  Procedures 
for  Structural  Steel 


(Continued) 

DRAFTING  REFERENCE  MANUAL 


DtTAILlfi  WUST   n6U»?E  THIS 
OIMN- USING  R  DI5T  B  5TD  EDGf  0)51 


aisJ 


K  DiST  ON  IT  OR 


DETAIL  NO  2 


DETAIL  NO, 


WAtCH  fOH  S 
fOUtlNO  AT  THESE 
f»OiNT$ 


joET&iLf  n  west 

[r<GUf?E   THIS  OIWN 

ALT  METHOD -tAYOUT  a  SCAI.C 


DETAIL  t40,  3 


DCTAlt'l 


ALT  METHOD- LAYOUT  0  SCALE 

UStMC        t  t^>^0*'  SCALE 


DETAIL  NO-  5 


DETAIL  NO.  6 


Courtesy  oi  Fulfil  Saivka  Company  of  Oklahoma 


3  *  \ 
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Dimensioning  Beam  Channels 


— M- 
— f>- 


Dimensioning  to  Centeriins  of  Channel  Webs  and  Centeriine  of  Holes  from  Leti  Bnd  of  Beam 


— — — rn 


NS&  FS 


+4  j-j  ■ 

U=—i\  \i 


4 


Dimensioning  from  ttie  Left  End  of  Beam  to  Centeriine  of  Cfiannel  Webs 


O"**  fil  AM  A3 
ONJ   do  63 


Dimensioning  to  Centeriine  of  Holes  with  Referents  to  Baclcs  of  Channels 


Coart0S]f  01  Public  $»nlC0  Company  of  (^lahoma 
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Rebar  Data 


standard  ASTM  A-305  Reinforcing  Bars 


Bar  Size 

Weight 

Diameter. 

Cross  Sectional 

Peri^  leter. 

number 

#  Per  Foot 

Inches 

Area.  Sq.  Inches 

Inches 

2 

0.167 

0.250 

0.05 

0.786 

3 

0.376 

0.375 

0.11 

1.178 

4 

0.668 

0.500 

0.20 

1.571 

5 

1.043 

0.625 

0.31 

1.963 

6 

1.502 

0.750 

0.44 

2.358 

7 

2.044 

0.875 

0.60 

2.749 

B 

2.670 

1.000 

0.79 

3.142 

9 

3.400 

1.128 

1.00 

3..''^44 

10 

4.303 

1.270 

1.27 

3.990 

11 

5.313 

1.410 

1.56 

4.430 

Special  ASTM  A-408  Roinforcing  Bars 


14S  7.65  1.693  225  5.32 

188  13.60  2.257  4.00  7.09 


# 


standard  Prestress  Concrete  Units 


CD-  769 


Columns  and  Piles 


Single  Tee 


Box  Glnier 


Double  Tee 


Examples  of  Foundation  Parts 


f5V 

71 


Simple  Footings 


Plain  Stepped  Footings 


XX 


sams 

 i 

Elevation 


Timber  Grillage  Footing 


•1 '  , 

1 

1 

-1' — " — 

  ,  ,„  I 

T 

'  '1 
» 

f 

,  \ 

1 

1 

I 

Ran 


Steel  Grillage  Footing 


CD-  773 

#         Examples  of  Foundation  Parts 

(Continued) 


Reinforced  Concrete  Reinforced  Concrete 

Column  Footing  Mat  or  Raft 


Piles  in  Suil  Piles  through  Piles  Bearing 

Soft  Soil  Into  Firm  Soil  on  Hock 
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Examples  of  Foundation  Parts 

(Continued) 


Column 


Reinforcement 


\  * 
«.  if 

\  1 

o 
o 

\J 

o 

4^ 

Elevation 


Pfan 


Footing  on  Piles 

Column 


Strap 
Reinforcement 


Handpan 


Use  of  Piles  to  Carry  Footing 

Column 


TTT1 


n,T-T 


y 


1.  .1— i-i-u-,La^^i^^  


Reinforcement 
not  shown 


T 


•Column- 
Small  Scale  Plan 


n 


IS  ii  \i 


7^ 


It 


Reinforced  Concrete  Cantitever  Footing  on  Piles 


Reinforced  Concrete  Mat  Footing  on  Piles 


! 
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Typical  Bar  List 


ABC   STEEL  PRODUCTS  CO. 
CHICAGO,  ILL. 

Grade  As  noted 
Order  No.  4838 
Project  Blue  Woreho^                     Drg.No.  23 
Customer  Jones  Const.  Co-                Sheet    t     of  2 

Location  JcffiesvlH^IIiLnols                n-*    o  .  ^-p  «    ^  ^ 
M«#'ic.istci                               Dote  2-1-77  Rev.  9-2-78 

Mot  KB^i®^  Floor  Beams  a  Cols.             ^  "I  ^.."IV  ^  k  

  g   P    g        Q  c  aw. 

Fbr 

fypicol  bend  fypes  refer  to  

Ifem 

Grcde 

No. 
Pi«ees 

Size 

Length 

•  tk» 

A 

D 

o 

C 

D 

E 

F 

1 

B 

n 

0 

1 
1 

D  1  r 

AiGH 

r 

(C 

du 

4 

7 

22-0 

#^  f\ 
oO 

4 

7 

17-6 

2 

5 

28-3 

6 

60 

2 

5 

17-6 

7 

8 

HE 

WY  1 

EN 

)ING 

9 

60 

2 

9 

38-6 

3 

1-3 

JO-0 

2-3 

12-4 

2-3 

9-2 

1-3 

1-7 

iQ 

2 

9 

35-7 

8902 

3 

'*»-2 

2-3 

12-9 

2-3 

9-i 

1-7 

1  1 

12, 

60 

2 

8 

23-6 

IB^i 

1 

2-7 

15 

3 



14 

6P 

2 

7 

25-2  ' 

IB7D3 

3 

I-II 

!  5 

HI 

\% 

60 

2 

6 

26-2  IB60I 

3 

t 

5-7 

2-7 

8-61 

6 

,l"f0 

)7 

18 

Lil 

iHT  e 

€N 

)IN6 

\^ 

22 

4 

5-4 

$40i 

S4 

i-ii 

il 

I-II 

3fe 

20 

60 

34 

4 

5-0 

?402 

S5 

1-9 

il 

1-9 

3^9 

21 

22 

60 

2  6 

3 

6' 2 

S30t 

?4 

3 

2-6 

8 

2-6 

3 

23 

24 

3 

5-10 

6302 

T2 

3 

2-0 

8 

2-0 

8 

3 

24 

29 

5PII 

^AUS 

(CO 

LP 

m  ^ 

\\ 

Grmfe 

No.  PCS 

iLenath 

Mork 

Diam. 

Turns 

1 

A82 

2 

iO-  6 

CIO 

1 

66 

3 

2 

AB2 

2 

10-0 

CM 

20 

S3 

2 

4 

A82 

2 

10- 0 

CIS 

t6 

63 

A82 

2 

10-  0 

CI6 

16 

72 

2 
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Common  Wood  Connectors 


o  o: 


t9-  £> 


Common  Nail 


Casing  Nail 


Finistiing  Nail 


tsaaa 


Flooring  Nail 


p  Q: 


X3  □ 


Cut  Nail 

Nails 


Boat  Spike 


Rat  Head  Scraw  Round  Head  Screw  Fillister  Head  Screw 
Oval  Head  Screw  Drhre  Screw  Lag  <^rew 

Expansion  Shield  for  Lag  Screw 

Screws 


3: 


Carriage  Bolt 


IMachine  Bolt 


Circular  Rat  Washer 


/  7 


Toggle 


BoHs  and  Nuts 


Nut 


^'  Sleeve 


d Cutoff 


Toggle  Bolt 


Circular  Ribbed  Washer 

Washers 


Plate  Washer 


ERIC 


TM  14 


Framing  Connectors 


U-Clip  Romex 


Framing  Connectors 

(Continued) 


Hanger  Double  Member  45**  Hip 

Giixier  Hanger  Jack  Hanger 


7  ^  'J 


CD-  785 


Heavy  Timber  Construction 


'f\3rop0t  Wail 


foottnef  


*      J*      Basement  floor 


ERIC 
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TM  17 


Heavy  Timber  Construction 

(Continued) 


Girder  Bearing  Metal  Column  Cap  BuHt-Up  Steel  Column 

on  Metal  Plate  Wall  with  Two  Brackets 


Metal  Beam  Hanger  fib&ms  Supported  Metal  Ckilumn  Cap 

on  Top  of  Girder  Supporting  Roof  Girders 


Courtesy  o1  ttn,  Na^onal  Lumtm  MmalBCtorBrs'  Association 


STRUCTURAL  DRAFTING 
UNIT  XI 


ASSIGNMENT  SHEET  #1  -  PREPARE  DETAIL  DRAWINGS  OF 
STRUCTURAL  STEEL  MEMBERS 


Given.  Floor  plan 


L 


&3 


\  K3 

< 


Si 


«3  o 


if  SI2^S0 


M3 


5^-0  i  r^o 


fL«VATiOf»l  ?0P0^  STIti  TOSt  i*SCr  3  )  UNIISS  OtHf  RWISI  SHCWIN 


Directions:  Use  the  AiSC  Manual  of  Steet  Construction  for  reference. 
1.     Set  up  t^^  final  drawing  "B"  or  "C"  size  velium. 
Z     Use  scale  rO". 

3.  Prepare  complete  detaU  drawings  of  beams  D3,  E3,  M3.  N3,  and  C3  using  framed  bean 
connections.  Refer  lO  the  transparencies  as  needed. 

a.  Dimension  to  centerHne  of  channel  webs. 

b.  Connection  angles  are  welded  to  the  beams.  lUse  Vu.  fillet  weld.) 

c.  Outstanding  angles  are  bolted  to  the  connecting  beams. 

4.  Make  sketches  of  beam  connections.  Scale  l"  -  I'O" 


STRUCTURAL  DRAFTING 
UNIT  XI 


ASSIGNMENT  SHEET  #2      DRAW  TO  SCALE  A  CONCRETE 

ENGINEERING  DRAWING 

Given:  Reduced  set  of  plans  for  a  culvert 
Directkins: 

1.  Redraw  to  scale. 

2.  Use  "D'*  size  fo^niat, 

3.  Use  pencil  on  vellum  or  fiinn  lead  on  Mylar, 

4.  Draw  the  engineering  drawing  to  the  scales  given  on  tne  reduced  set  of  plans. 
6.     Hand  letter  general  notes  or  type  on  U\m  and  adhere  lu  drawinci. 

6.  Hand  letter  all  dimensions. 

7.  Observe  all  standard  procedures  tor  drafting. 


ASSIGNMENT  SHEET  #2 


PvAH  View  or  Cus^VtHT 


"^6 

1-  i 

r  _.j 

GENtRAl 

\  Concrete.  SOOOPSI  ASTM  C94. 

2-  Retn?ua-ing  h\i*e.u  WMO  PbJ,  AbU*1  AG15 
Grade  TO. 

3.  Unless  otherwise  mXtHi  clea^  cover  over  ail 
remforcement  sha!!  bf.» ..  ?n 

4.  Chamfef  all  exposed  ertgos  Vd  jn, 


NOTES 

5-  All  vertical  and  top  of  exposed  concrete  wall 
surfaces  shall  cleanetl  and  rubbed  to  con- 
form  to  Sec.  2,  Paragraph  E0  of  the  specifi- 
cations. The  earth  side  of  concrete  walls 
shall  be  rubt^ed  from  the  top  down  a  distance 
of  1  ft, 

6.  Minimum  reinforcing  steel  lap  splice  shall  t>e 
36  bar  diameters. 


CD- 793 


ASSIGNMENT  SHEET  #2 


9'    ^  ' 


,     .,^11.1  ,iO  I  ,  .a  ..,.,11.,. 


pa«i2»E.F,  -Sf^» 


!  1 


3-0 


  .    -    .    -JU  . 

— ^-w  --p— — • — ^ 


,#,.,>.-.*aipn,a.  I    •  # 


b  0 


2  •tt  COi^t. ' 


p— *  ir-*-y — 


—  T'-cr  — 


•  T»I2*  1#  » 


tr 


Sffcriow  B 


1 


rr 


•Mia-*  f^^4»<»* 

.  -  - 


SgCTlOM  C 


4^  \i'7 


(  s    ^  f 
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ASSIGNMENT  SHEET  #2 


•4  <p  a**  »4^*o^ 


Section  F 


Flood  Control  Project  1-5 


»£0  aUIFf  CA 


TWO  BARREL  CULVERT 
MAYES  STREET 


LOS  ANGELES  CA 


DWGHErS 


09AW1NC  HM 
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STRUCTURAL  DRAFTING 
UNIT  XI 

ASSIGNMENT  SHEET  #3  —  DETAIL  A  WOOD  TRUSS 


Given;  Example  of  a  common  truss 


Panel  Lrng!"! 
^  \  Peak 


1/4  Point 
Top  Chord  . 


Pilch 


Overhang 


Directions: 

Part  A:  Complete  a  detail  drawing  of  a  common  wood  truss.  Use  pencil  on  vellum  and  a  scale 
of  Va"  =:  r-O".  speclHcations: 

Common  truss  specificntions: 


Overall  length  —  28' -0" 
Top  chord  —  2x4 
Bottom  chord  —  2x4 
Webs  —  2x4 
Truss  plate 
Top  chord  live  load 
Top  chord  dead  load 
Bottom  chord  dead  load 
Total  uniform  load 
Load  adjustment 
Truss  spacing 


Pitch  —  4 

Sou  pine  #2  KD  15 

Sou  pir.e  #2  KD  15 

Sou  pine  #3  KD  15 

^  gage 

20.0  PSF 

10.0  PSF 

10.0  PSF 

40.0  PSF 

15% 

2.00  ft  ctrs 
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ASSIGNMENT  SHEET  #3 


Overhang  —  Calculate  the  allowable  overhang  using  the  following  chart 


MAXIMUM  OVERHANG  WITHOUT  SUPPORT 
TRUSS  SPACING  2' 0"  CENTERS 


LOAD  PSF 

20LL  10DL 

30LL  10DL 

40LL,  10DL 

LUMBER  SIZE 

2x4 

2x4 

2x6 

^  X  4 

?  X  6 

SOUTHERN  PlNt  KD 

#2  1.6E 

4  -  1 

6-  0 

3  ■  ti 

b  -  2 

3  -  ? 

4  -  a 

#2DE1^  1.7t 

4  •  1 

6  -  7 

3-  7 

b  ■  8 

3  ■  3 

^>  - 1 

#1  1M 

4  -  2 

6-8 

3-8 

b  ■  9 

3  ■  4 

5  •  2 

DOUGLAS  FIR  U,m 

#2           1  7E 

4  -  0 

5  •  11 

3-  b 

b  -  1 

3  -  1 

4  -  7 

#1           1 3E 

4  -  2 

6  ■  5 

3-8 

5-  7 

3  •  4 

b  ■  0 

Plumb  Cut  Shown. 
Square  Cut  Dotted. 


Part  B:  Estimate  the  number  of  common  wood  trusses  required  'or  a  structure  that  is  rectan- 
gular. 28'-0"  wide  by  56' -0"  in  length,  with  two  gable  ends. 

Answer;  

Instructions  to  calculate  truss  requirements: 

Step  1  —  Determine  the  24"  on-center  truss  requirements  by  dividing  the  length  of  the 
building  by  2, 

Step  2  —  Add  one  tmss  to  this  total  to  provide  a  starting  point. 

Step  3  ~  Determine  the  number  of  gable  ends  required  and  subtract  from  the  total  truss 
requirement. 
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STRUCTURAL  DRAFTING 
UNIT  XI 

ANSWERS  TO  ASSIGNMENT  SHEETS 

A^signfoi'nl  Shcf^ts  «1  —  hvatuaUui  \o  ttv  safistacUon  oi  the  inr.ttuctof 
AjiHK]nm'jf!t  Sheet  #2  ■  -  tvaluatf-d  to  the  satisfaction  of  the  instructor 
Assignnicnt  Sheet  #3 
Part  A  —  Evaluated  to  the  ;>atisfaction  ot  the  iostrui  toj 
Part  B  -  Step  1:  66' 0"  length  -  2  -  28' 
Step  2:  28  +  1  =  29 
Step  3:  29  -  ?  Gabie  E  nds  27 
Answer  -  -  27  tri  bsfhs 


STRUCTUR..L  DRAFTING 
UNIT  XI 


NAME. 


TEST 


Match  the  terms  on  the  right  with  the  correct  definitior.., 

(NOTE:  The  terms  rn  this  page  match  the  definitions  on 

 a.      A  force  caused  by  loads  being  placed  on  a 

rnember  that  causes  a  squeezing  or  shorten- 
ing effect  on  the  member 

 -b.      A  vertical  compression  member,  ut^ually 

supporting  beams  and  girders 

 c.      The  top  and  bottom  projection  or  outstand- 
ing parts  of  a  beam,  channel,  or  girder 

 d.      The  top  or  bottom  members  of  a  truss 

— e.  The  space  between  two  consecutiv  sets  or 
tiers  of  columns  and  beams,  or  columns  and 
trusses 

 1.       A  fluid  mixture  of  cement,  water,  and  sand 

which  can  be  poured  to  fill  small  voids  or  to 
smooth  or  level  a  surface  of  a  wall  or  footing 

 Q       The  main  member  of  a  truss  running  along 

its  lower  side  between  supports  and  usually 
carrying  tension  and  bendrng 

 h.      To  cut  out  a  part  of  the  top  or  bottom  flange 

of  a  beam  or  channel  so  that  it  may  fit 
another 


this  page,) 

1.  Bay 

2.  Bent 

3.  Bottom  chrord 

4.  Chord 

5.  Clear  span 

6.  Column 

7.  Compression 

8.  Concrete 

9.  Cope 

10.  Flange 

11.  Gaze  line 

12.  Girder 

13.  Grout 


-./}.       A  vertical  flamework,  usually  columns  and 
beams  supporting  other  rnerribers 


}.       The  line  along  which  fastener  holes  are 
punched  or  drilled  in  structural  members 

.k.      A  mixture  of  Portland  cement,  fine  aggre- 
gate, coarse  aggregate,  and  v/ater 


— .1.       A  member  designed  to  carr /  tending  stress, 
usually  supporting  other  members 


.m.     That  horizontal  measurement  between  the 
inside  faces  of  the  two  bearings  or  supports 
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(NOTE:  TUe  lornis  on  this  pago  snatch  the  delinitjoii.^  on 

 n.      lUe  hofVOiUal  members  spanning  from 

tHJss  to  tfu^s.  upon  which  the  roof  is^'carried 

.  .._.  o  A  unit  ot  forco  working  within  a  member 
expressed  in  pounds  per  .:quare  inch 

^■^  p.      A  structural  member  designed  to  carry  tht; 

wail  over  a  window,  door,  or  other  opening 

 q.      Horizontal  distance  between  the  outside 

edges  of  supports 

 r.       A  bar  used  in  slip  pints  for  expansion  joints 

 s.  A  steel  or  timber  framework  wfiose  mem- 
bers take  only  tension  or  compression 
stresses 

_  t.  The  line  where  locating  dimensions  are 
given 


^  .X, 

 2, 

 aa. 


A  unit  part  of  some  larger  structure 

The  space  between  two  purlins  in  a  roof  or 
between  two  vertical  members  in  a  bridge 
truss 


„w.      A  round,  square,  or  deformed  bar  used  to 
reinforce  concrete 


this  page.) 

14  Gusset  pljite 

15  Lintei 

16,  Nominal  span 

17,  Pane) 

18,  Prestressed  concrete 
ia  Purlin 

20.  Rafter 

21.  Rebar 

22.  Smooth  bar 

23.  Steel  member 

24.  Stress 

25.  Top  chord 

26.  Truss 

27.  Web 

28.  Working  '^ne 

29.  Working  point 


The  wood  members  used  to  support  the  roof 
in  conventional  framing 

A  plate  connecting  the  several  members  of 
a  truss  or  other  structural  framework 

Ttie  edge  point  where  dimensions  are  given 

Main  member  of  a  truss  running  along  its 
upper  side  supporting  the  decking  and  usu 
ally  carrying  combined  compression  and 
bending 


^bb.  Concrete  that  is  precast  or  cast  in  place  that 
has  wires  or  cables  that  are  stretched  t>efore 
the  concrete  is  placed  around  them;  the 
releasing  of  the  wires  or  cables  sets  up 
internal  stresses  that  counteract  the  exter- 
nal stresses  of  the  applied  load  to  prevent 
cracking  and  sagging 

.cc.  The  portion  of  an  I-beam,  channel,  or  girder 
between  the  upper  and  lower  flanges 
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2.     Define  structural  drawing. 


3.     List  four  types  of  structures. 

a.   

b.  


List  three  types  of  materials  used  for  structures. 

a.  

b.  


c. 


Match  types  of  steel  members  on  the  right  with  the  correct  characteristics  or  descrip- 
tions. 


(NOTE:  Members  on  the  right  may  be  used  more  than  once.) 


_a.  Form  the  principal  supports  all  steel 
structures  other  than  bridges  and  similar 
spans  which  rest  directly  upon  masonry  and 
concrete 

_b.  Are  used  wherever  e  comparatively  large 
area  is  to  be  covered  without  intermediate 
columns 

.c.      Generally  are  composed  of  a  single  piece 

-d.      Are  beams  made  of  more  than  one  piece 

.e.  Are  usua'ly  madp  with  a  web  plate  and 
flanges  ■  imposed  of  angles,  plates,  or 
both,  used  to  resist  bending  due  to  trans- 
verse loads 

J.  For  the  through  type,  the  f!oor  load  is 
applied  along  the  lower  chord,  and  traffic 
flows  through  it. 


1.  Beams 

2.  Girders 

3.  Columns 

4.  Roof  trusses 

5.  Bridge  trusses 
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 .  g.      Generaffy  are  placed  horizontatfy  and  are 

subjected  to  vertical  loads 

 h.      The  web  members  are  made  of  single  or 

double  angles  with  the  longer  teg  vertical 

 On  the  deck  type,  the  floor  load  is  applied 

along  the  upper  chord 

Identify  the  following  structural  steel  shapes. 


a 


d. 


Select  true  statements  at)out  drawing  practices  for  steel  mi  "^bers  oy  placing  an  "X' 
next  to  the  true  statements. 


.a.      A  seals  of  1 "  =  1  '-0"  is  typically  used  for  drawing  a  large  structures  (fram- 
ing and  erection  plans). 


_b.      No  scale  is  used  for  most  detail  drawings  (except  on  joints  and  trusses). 
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 ^c.      Double  line  drawings  are  used  when  the  scale  doesn't  allow  for  a  lot  of 

detail 

 d.      The  design  drawing  prepared  by  the  designer/architect  gives  the  structural 

detailer  information  to  set  up  complete  detail  drawings. 

 _e.      Large  memt>efs  such  as  trusses  and  plate  girders  are  symmetrical  atx>ut  a 

centerline  and  on!y  one  half  is  detailed. 

Descrit>e  the  placement  of  gage  lines  for  the  following  steel  members. 

a.  Angles  —  ^  .  ^^^^    

b.  Flange  of  a  channel  —    ,   _ 

c.  Flange  of  an  l-b(  im  —        .    _   

Complete  the  following  statements  concerning  fastener  sizes  and  spaclngs  by  circling 
the  correct  words, 

a.  Minimum  distance  for  fastener  spacing  along  the  gaga  line  has  been  esxablished 
by  the  (AISC,  ACI). 

b.  The  minimum  fastener  size  is  governed  by  the  following  rule.  The  diameter  of  the 
fastener  should  never  be  (less,  more)  than  the  thickness  of  the  metal  punched. 

Complete  the  following  statements  concerning  dimensioning  procedures  for  steel 
structures  by  circling  the  con^ect  words, 

a.  Use  (unidirecttonal,  aligned)  method  for  locatmg  dimensions. 

b.  Dimensions  are  in  feet  and  inches  and  should  be  placed  {In  the  iriiddfe,  on  top)  of 
the  dimension  line. 

c.  Longest  and  overall  dimension  should  be  ^closest  to,  farthest  away  from)  the 
view. 

d.  Dimensions  should  be  placed  no  closer  than         ^h*^  apart  and  the  first  line 
should  t>e  no  closer  than  double  this  distance. 

e.  Dimensions  should  be  given  to  (centerline,  backs)  of  t>eams. 

Dimensions  should  be  given  to  the  top  (or,  and)  bottom  of  beams  and  channels, 
g.      The  siope  of  all  members  should  be  given  in  (rise  and  run,  angles). 
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11.  Label  the  following  structtral  steei  callout. 

W  24  X  76 

}  1  I 

a.    b.  c. 

a.  ^  

b.  

c.   ^  

12.  Select  true  statements  concerning  structural  steel  marking  procedures  by  placing  an 
"X"  next  to  the  true  statements. 

 a.      Marks  are  used  to  provide  a  systematic  procedure  for  detailing,  tabrlcat- 

ing,  and  erection. 

 b.      Each  member  of  a  structure  is  given  a  mark  on  the  design  layout. 

_  _c.  Mark  is  painted  on  the  piece  and  used  to  erect  the  structure  in  the  field. 
 d.      Every  company  uses  the  same  system  of  marking. 

13.  Complete  statements  concerning  anchor  bolts  by  filling  in  the  blanks  with  the  correct 
words. 

a.  Anchor  boWs  are  used  for  ^    ^      to  concrete  founda- 
tions. 

b.  One  type  of  anchor  t>olt  is  the  

c.  An  alternative  to  drawing  is  to  call  out  anchor  bolts  by  diameter  size. 
 ,  type,  and  bend  dimension  if  needed. 

d.  Anchor  bolt  projects  above  top  of  grout  a  dimr^nsior  eqt  al  to  'he  sum  of  the  fol- 
lowing: 

1}  

2)  Two  anchor  bolt  diameters  for  two  nuts 

3)  One  anchor  bolt  diameter 
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Djstincjuish  belwuon  Wny  typos  oi  cof^crcio  by  placing  "X"  next  to  the  dracription  .4 
reififorced  concrete 

 a.       Has  uo  mesh  or  rebars;  used  for  places  where  only  roniprcssion  stresses 

occvr 

 .  b.      Has  mesh  or  steei  rebar  to  help  transrnit  the  tilrej:Uiei>  ot  conipretisicn,  ten- 
si 'jn.  and  shear  foices 

Complete  the  following  statements  concerning  the  types  of  concrete  reinforcement  by 
circling  the  correct  words. 

a.  Reinforcing  bar  (rebar)  is  identified  by  nurnbe*  which  i?)dica1es  si^e  in  (quarters, 
eighths)  of  an  inch. 

b.  Rebar  sizes  range  from  #2  to  (#6,  #11). 

c.  All  rebar  is  deformed  except  (#2,  #6)  which  is  toured  bar. 

d.  Rebar  is  made  from  {casi  iron,  steel)  in  lengths  of  60  feel. 

e       Wire  mesh  (welded  wire  fabric)  is  used  as  remtorcement  in  (concrete  slabs,  steel 
roiumns). 

I.       Welded  wire  fabric  (WWH  is  desicirr.ited  by  wiie  ^par^ng  ami  (type  of  wire,  wire 
gage). 

Identify  the  foliowinfl  standard  prestressed  coru^rete  xmH^. 


a.    b. 
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17>     Match  the  foundation  parts  on  the  right  with  the  correct  descriptions 


.a.  Re^t  on  the  footer  and  used  to  support 
equipment  sucfi  as  pumns.  Usually  stop  one 
foot  above  grade  line- 

b.      Placed  under  the  pedestal  or  foundation 
wall  and  serves  as  a  bearing  member 

Generally  round  12'''16"  diameter  concrete 
columns  poured  into  drilled  (augured)  holes 
in  the  earth  to  solid  bearing  rock  when 
expansive  type  (clay)  soils  are  encountered, 
They  are  placed  at  8'0"  (max)  intervals  to 
support  grade  beams. 


.-„^d.  Reinforced  concrete  beam  that  spans  hori- 
zontally between  piers  for  support  of  foun- 
dation wall.  It  replaces  the  spread  footing  in 
expansive  soils. 


.e.  Used  in  soil  where  soil  bearing  is  poor  and 
footing  is  at  a  great  depth 

J.  Used  for  support  of  wood  framed  walls  and 
edge  slab  support  as  a  method  to  distribute 
those  loads  to  a  spread  fooUng  cr  grede 
beam 


1.  Bel^bottomed  footing 

2.  Foundation  (stem) 
wall 

3.  Grade  beam 

4.  Pedestal 

5.  Pier 

6.  Pilaster 

7.  Pilings 

8.  Spread  footing 
(footer) 


.g.  Precast,  tapered,  reinforced  concrete  shafts 
driven  into  the  earth  to  provide  support 
when  mass  of  structu^^e  exceeds  limits  of 
soil  bearing;  usually  high-rise  structures 
require  their  use 

A  Rectangular-shaped  protrusions  from 
masonry  walls  to  provide  additional  lateral 
wall  support  especially  where  beams  inter- 
sect the  wall 
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18. 


Match  typos  of  structural  drawings  for  ccncn  le  on  the  right  with  the  correct  descrip- 
tions. 


19. 


1.  Engineering  drawing 

Placing  drawing 
;l  Preprinted  drawing 


 a.      Used  for  standard  details.  Drafter  needs 

only  to  add  dimensions,  bolt  quantity  and 
size,  and  assign  rebar  mark  numbers  and 
size. 

 b.      Shows  where  concrete  dimensions  are  but 

rebar  details  are  omitted 

 Shows  the  foundation  outline  without  the 

outlino  dimensions  but  shows  all  rebar  loca- 
tions .md  dimensions  (used  by  fabricators 
and  m  the  field)  and  bar  lists,  scht  dufes, 
and  be  nding  details 

Complete  the  toliowing  chart  of  standard  symbols  and  abbreviations  for  concrete  plac- 
ing drawings. 


SYMBOLS 

To  indicate  size  cf 

deformed  bar 

Bt 

Plain  rounds,  as  spirals 

T 

Spacing  center  to  cen- 

ter 

Str 

NF 

ABBREVIATIONS 


Each  face 


20,     Select  true  statements  concerning  standard  practices  for  documentation  of  rebar  by 
placing  an  "X"  next  to  ttie  true  statements, 

 a.      Rebar  is  dimensioned  as  out  to  out  and  the  bar  length  is  the  sum  of  all 

detailed  dimensions. 

._  b.      Rebars  should  never  be  bent. 

 c.       Dimensions  are  to  the  centerlines  of  rebars. 

 d.      Rebar  schedules  ijive  total  lenqths  of  bars  required  and  show  sizt'S. 

lengths,  and  weights  of  all  rebars. 


ERIC 


TEST 


Identify  the  fotiowing  examples  of  typical  details  for  concrete  structures. 


a. 


t 

,1 

C 

4 

^      *      -a  *^ 

c. 


BIO 
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Shallow  Manhole 


^TwSds^^  foilowing  statements  concerning  wood  construction  by  circling  the  cor- 


a. 

b. 
c. 
d. 


f^^^:  """^^^  5  inches  or  larger  in  the  least  dimension  generally  used 

for  heavy  wood  memljers  or  construction.  ^ 

(Timber,  Lumber)  is  the  product  of  the  saw  and  pianing  mill. 

(Frama,  Timber)  Is  usually  applied  to  light  wood  construction. 

Lumber  dimensions  are  called  out  in  (actual,  nominal)  size. 


23.     Identify  the  following  types  of  wood  connectors. 


a. 


b. 


d. 
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e. 


Select  true  statements  concerning  components  of  wood  construction  by  placino  an  "X" 
next  to  the  true?  statements,  /  k  «v  ny  an 

 a.      Wood  columns  are  square  timbers  rarely  smaller  than  12  x  12  Inches  and 

not  larger  than  3x3  feet. 


— _^  d. 
 e. 


Wood  studs  are  used  for  dwellings  to  carry  light  loads  and  receive  support 
from  the  material  attached  to  them. 

In  wood  frame  construction  the  common  depths  for  rafters  are  8-12 
inches. 

In  wood  frame  construction  the  common  depths  for  joists  are  4-6  Inches. 

For  heavy  timber  the  minimum  thickness  permitted  for  joists,  beams 
girders,  and  other  members  is  6"  and  minimum  depth  is  10". 

 f.      Wbod  trusses  are  used  to  support  roofs  or  floors, 

fHUngfnlhe  bl^^^^^^     statements  concerning  heavy  timber  construction  by  correctly 

a      Exterior  walls  are  masonry  or  other  noncombustibfe  materials  witf.  a  fi,e  resist- 
ance  ratmg  of  at  least  hours. 

b.      Floors  and  roofs  are   


c.      Member  sizes  are  determined  by  the 
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d.  Interior  girders  are  supported  by  —  

e.  Transverse  beams  span  the  distance  between  lines  of  girders  and  are  supported 

by  .  . 

f.  A  tongue-and-groove  or  a  lanninated  deck  may  span  the  space  between 

(NOTE:  if  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

27.  Prepare  detail  drawings  of  structural  steel  members.  (Assignment  Sheet  #1) 

28.  Draw  to  scale  a  concrete  engineering  drawing.  (Assignment  Sheet  #2) 

29.  Detail  a  wood  truss.  (Assignment  Sheet  #3) 
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StrucUiral  drtiwinci  —  AH  iayoul  aruJ  detail  drawings  cDnnectoci  with  !hf^  design  anri 
(uMistfurtion  of  buildings,  bridges,  vi  ucis,  and  similar  structures  in  wh?ch  structural 
stee!.  (imuer  concrete,  and  other  building  mater iaic  are  useci 

Any  four  of  the  following: 

a.  Buildings 

b.  Bridges 
c  Dams 

(}.  Reinforced  concrete  foundations 

e.  Manholes 

f  Box  culverts 

ci.  Retaining  watis 

a.  Steel 

b.  Concteln 

c.  Timber 

a  3  f.  5 

a  q.  1 

r  1  h  4 

ti.  ?  \  b 

v.  ? 

a.  Structural  tees 

b.  Angles 
c  Plate 

d.  Flat  bar 

e.  Wide  flange  shape 

f.  Channel 
q.  Oe^-im 

b.  d.  e 
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A  ISC 
On  top 
Of 

F^^sf  and  fiin 


A-ty  mn-  of  !ht*  ^>!!(^wtf)t^ 
2)     Mac^iifU^  bolt 
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to 


V. 
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SYMBOLS 

^       To  indicate  i;'.).'0  of  dofuntu^U  inn 
('1       Plaui  founds,  as  spir.Mi:' 
.<  _     Spacifiy  ccnlrr  to  ociilef 

nirccliot^jn  which  bars  extffui 
^      lirnitt;  ot  area  covered  bv  bars 


ABBREVIATIONS 

Bt  Bern   

E.F      Each  tiicp 
Stf  Sti.iicj^hl 
NF       Nt.uir  farr 


20 
21. 


17 


a, 

C 

d 

a. 
h 

{;. 
d. 

a. 
t). 

c. 
d. 
c;. 
f 

h. 

ti. 
b. 
(;. 
d. 

f 


Highway  structure 
Wali  and  floor  joint 
Undeiground  sinicturo 
Unclergfuund  f^rurture 

Tiintx^r 
lumber 

Nominal 

Machine  boit 
Round  hoaci  bccca 
Casing  naii 
Fin:<;hirig  naJl 
F!a!  head  scrvKV 
Circular  flat  ^vashiM 
Plate  washer 

CunTti'ctur 
Hinge  plate 
Woh 
Rofnex 

Frarrnru}  rtnchor 
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COMPUTER  APPLICATIONS 
UNIT  Xil 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  list  computer  applications  for  map- 
ping and  select  true  statements  about  the  advantages  of  using  computer  for  mapping  applica- 
tions. Competencies  will  tje  demonstrated  by  correctly  performing  the  procedures  o:.  Jined  In 
the  assignment  sheet  and  by  scoring  85  percent  on  ♦he  unit  test. 

SPECIFiC  OBJECTIVES 

Alter  compietic  n  of  this  unit,  the  student  should  be  able  to: 

1.  Match  CAD  equipment  terms  with  the  correct  definitions. 

2.  Match  CAD  ♦erminology  with  the  correct  definitions. 

3.  List  hardware  used  m  a  CAD  system  and  classify  as  input,  output,  or  neither. 

4.  Select  true  statements  concerning  data  input 

5.  Ust  types  of  data  output. 

6.  ristinguish  between  digital  and  interactive  computer  graphics. 

7.  Identify  types  of  computer  drawings. 

8.  List  methods  of  storing  graphic  '.iformatlon. 

9.  Ust  advantages  of  using  computers  for  mapping  applications. 

10.  List  computer  applicationc  for  civil  mapping. 

11.  Select  true  statements  concerning  the  parts  of  an  Interactive  data  management 
system  for  mapping. 

12.  Research  computer  applications  in  the  civil  drafting  field.  ^Assignment  Sheet  #1) 
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COMPUTER  APPLICATIONS 

UNIT  xn 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/oi  invite  fesour<:e  peopk^  t(»  vJiiSs  \o  suppIv^^^^rU'toifv 
force  inforfiiation  provided  n  -  this    njt  of  int;truction. 

{NOTE:  This  activity  should  be  compicted  prior  to  the  loachifu^  c^f  ihis  unit  > 

B.  Make  transparencies  from  the  trafisparency  nuistcfs  included  wah  this  unit. 
C       Provide  studerits  with  objective  sheei. 

D.      Discuss  unit  and  specific  objectives. 

Provide  students  with  information  and  assignment  sheets 
R       Discuss  tntofrnatton  and  assignment  sheets. 

iNOTE:  Use  the  transparencies  to  enhance  the  inforfnation  as  ncedetij 

G.  Integrate  the  followmcj  activities  throuphout  the  teaching  of  this  uf>it: 

1 .     Collect  vendor  brochures  on  CAD  systems  and  compafo  apphcaltons  amJ  capatMh- 
ties- 

2      Invite  a  computer  vendor  to  vome  in  and  tkMnonslrate  thoir  CAD  svstern 

3.  Make  a  fieki  trip  to  a  civil  enqineorinq  firm  and  observe  the  comp-.uter  apphcaiions. 

4.  Make  a  display  board  of  various  compulef  dunvifigs  atvi  then  miip^pHig  applira 
tion 

5.  Meet  indfVujuaHy  with  studer»ts  to  evaluate  thei?  proaret^s  throuu?^  thLr  wvA  of 
instruiiicn^.  aruJ  indicate  to  thern  por^S5t)ie  rnoa*,^  i')f  ^mcrov- •'■^irrU. 

H.  Give  test. 

I.  f  vaiudte  test. 

J       Reteacfi  \i  nou^s^ary 

CONTENTS  OF  THIS  UNIT 

A.  Objective  shc<^! 

B.  !nfofmati(M>  sheet 

C.  ffansparencv  rnasJi^is 

1.  TM  1    -  Compufef'Aidt;d  Dnithnp  Systen)   -  MicuKompuSt^r 

2.  TM  ?    ^  Con^juter- Aided  Draft^nu  Svt'  V'm      \         Contimt*  » 
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CONTENTS  OF  THIS  UNIT 

:>      TM  3      Computet  Lioo  Dravvii.ci 
•V     TM  4      Compute!  PiclotiaS  Druwiruj 

D.  A.ssHinnnMit  Shod  »?i  •    Rcsearcti  Compute!  ApplK  afoos  \i\  the  Civd  DrattiJU?  Fit-iU 

E.  Tost 

F       Answers  to  tt"3t 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  VVattJet-'..  Gurdon  Survey  Drafting.  Orancje.  CA:  Gurdon  H.  Watties  Pubiications.  1977. 

B.  Hies,  John  and  Robert  Lonn.  Mappmg  and  Topographic  P.'afting.  Cincinnati.  OH:  South- 
VVosloui  Publishing  Co..  1983. 

C.  USGS  Annua!  Repor  t.  Fiscal  Year  1979.  The  Quiot  Rpvr,>;i;i'on  in  Mapping.  U.S.  Dept.  of 
tht:  Interior. 

D.  Houston  Geographic  Intorination  Municipal  Managprnent  Systcni.  Dr.  Francis  L.  Hani- 
qan.  TCB  Data  Systems  Abstract  paper.  1983  ASCM  ASP  Fall  Convention.  Sail  Lai<c 
City,  Utah. 

F.  New  Mexico  Natural  Resources  infotmation  System,  pamphlet.  Natural  Resources 
Department.  Santa  Fe.  New  Mexico  87503.  19B3, 

f  Northwav-Gt.T,t.i!t  Corporation.  Ontario.  Canada.  Brochijre  for  (GPM)  Gestalt  Photo 
Mapper. 

G  Lafid  Resource  ManaqeuuMit.  t>?ochuro.  Meaniirt.infcr,  Corporation  Crent  Faii  MT 
5940 1 

H.       Yl.S  Svr.tcof..  inc  ,  broctuirf  !rv(fn\  CA  9?7i4. 
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INFORMATION  SHEET 
CAD  equipment  terms  and  definitions 

A.  Automated  digit i.^er  —  Utilizes  a  television  camera  on  an  automated  draft- 
ing machine  to  follow  the  line  being  digitiired  for  output  digits  according  to 
stored  information  in  CPU 

B.  CathoJe  ray  tube  (CRT)  ~  A  TV  like  display  that  can  be  a  storage  tube, 
plasma  display,  or  refresh  tube  display 

C.  Central  processing  unit  (CPU)  —  The  main  controlling  unit  in  a  computer 
system  containing  the  system's  arithmetic,  logic,  primary  storage,  and  con- 
trols of  input  and  output  peripheral  devices 

D.  Computer  —  An  electronic  infjrmation  handling  machine  c.ipabie  of  per- 
forming arithmetic  calculations  and  making  logical  decisions  under  the 
control  of  programs 

E.  Computcr^aided  drafting  (CAD)  -  Process  system  used  in  designing  indus*^ 
trial  products  and  the  production  of  graphic  drawings  with  the  aid  of  the 
computer  and  its  related  input  and  output  devices 

(NOTE:  This  system  is  often  called  the  Interactive  Graphics  *^ystem  —  IGS. 
In  this  unit  the  computeraided  system  wiii  be  referred  to  as  CAD.) 

F  Digitizer  tablet  —  An  input  device  using  stored  graphic  symbols  in  the  CPU 
where  a  designer  uses  a  light  pen,  stylus,  or  free-moving  cursor  by  position- 
ing on  tablet  for  each  symbol  to  create  a  drawing  on  CRT 

G.  Floppy  disk  ~  A  magnetic,  flexible,  plastic  disk  used  for  storage  of  data 

H.  Free-moving  cursor  —  Contains  a  sensing  cod  connected  to  the  digitizer 
control  used  for  sighting  a  drawing  coordinate  X-Y  uoints  on  the  digitizer 

I.  Hard  copier  —  An  output  device  that  forms  graphic  and  character  images 
by  electronic  signals  on  paper  from  CPU 

J.  Joy  stick  —  Used  as  a  graphic  input  and  cursor  positioning  device  to  the 
CRT  and  CPU 

K.  Kev board  console  —  An  input  device,  consisting  of  ASC^'  character  keys, 
numeric  keys,  and  math  function  keypad  u  d  by  the  c  mputer  operator 
before,  during,  and  after  running  programs 


INFORMATION  SHEET 


Light  pen  ~  An  mput  device  used  with  a  refreshed-picture  display  to  create 
various  edges,  contours,  or  other  features  in  a  photographic  image 

Line  printer  —  An  output  device  that  prints  one  line  of  character  informa- 
tion at  a  time  from  CPU 

Magnetic  tape  —  Medium  on  which  data  is  recordf  d  in  the  form  of  magnet- 
ized spots  on  the  surface  of  magnetically  sensitive  coated  tape 

Manual  digitizer  —  An  input  device  where  digit  or  X-Y  points  are  located  by 
positioning  the  free-moving  cursor  or  stylus  on  an  electromagnetic  grid 
embedded  in  the  digiti^ed  board 

Microcomputer  —  Small,  inexpensive  computer  that  has  a  CPU  and  one  or 
more  Input/output  devices 

Peripheral  devices  —  Various  devices  thrt  are  used  in  the  CAD  system  in 
which  data  is  irjput,  stored,  retrieved,  and  output  from  the  CPU 

(NOTE:  These  devices  are  external  to  the  CPU.) 

Plotter  —  An  X-Y  type  output  device,  usually  drum  or  bed  form,  that  pro- 
duces line  drawings  on  paper  with  a  pen  controlled  by  instructions  from 
CPU  or  tape  controller 

Stylus  ~  Used  to  locate  coded  programs  of  X-Y  points  by  pressing  at  the 
point  of  drawing  line  intersect  on  digitizer  board  and  input  tc  CRT 

terminology  and  defSnltSons 

Alphanumeiic  ~  The  set  of  letters  A-Z,  the  numerals  0-9,  and  various  punc- 
tuation marks  and  special  characters 

American  Standard  Code  for  Information  Interchange  (ASCII)  —  Used  as  a 
standard  code  of  alphanumeric  characters,  symbols,  and  special  conttol 
characters 

Beginners  AH-Pu^pose  Symbolic  Instruction  Code  (BASIC)  —  A  symtK}}ic 
English-like  programming  languv-'ge 

Bina'-y  code  —  Two  digit  numfc>€ri}  g  system  composed  of  only  0  and  1 

Bit  —  Binary  digit  (0  or  1);  the  smallest  unit  of  information  that  can  be  rec- 
ognized by  a  computer 

Byte  —  A  collection  of  eight  bits 

Chips  —  Miniaturized  integrated  circuits  which  compose  ROM  memory 
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H,  common  Business  Oriented  Language  ^COBOL)  —  A  higher-level  source 
programming  language  designed  to  process  large  files  used  by  business 

f.  Compiler  ~  A  computer  program  used  to  translate  high-level  source  Ian- 
guage  programs  into  machine  language  programs 

J.  Computer  language  —  A  set  of  mathematical  commands  such  as  add, 
divide,  or  multiply,  or  functional  commands  to  "store  in  memory;'  **deleter 
or  ''draw" 

K.  Cursor  ~  Flashing  rectangular  dot  or  cross  hair  that  indicates  the  current 
position  on  the  scrc^en 

L      Data  —  Information;  facts  of  all  kinds 

M.      Digit  ~  Any  number  from  0  through  9 

N.      File  ~  Collection  of  related  data  treated  as  a  unit 

O.  FORmula  TRANslation  (FORTRAN)  ~  A  high-level  algebraic  and  logical 
language  used  in  engineering  and  graphic  systems 

R  Graphics  —  Computer  output  that  is  composed  ot  lines  rather  than  letters, 
numbers,  or  symbols 

Q.      Hardware  —  Any  physical  equipment  that  is  part  of  the  CAD  system 

R.      Input  —  Signals  or  data  transmitted  to  a  microcomputer  system 

S-  Interface  —  The  interconnecting  methods  or  devices  used  in  the  CAD  hard- 
ware system 

Example:    RS-232-C  interface 

T       K  —  Symbol  denoting  1024  units  {bytes)  of  storage 

U.  Machine  language  —  A  programming  language  thai  can  be  interfaced 
directly  by  the  internal  circuitry  of  the  computer 

V,  Menu  —  A  display  of  selections  that  may  be  chosen,  typically  on  a  video 
dibplay  device 

W,      Output  —  Signals  o^  data  transm'Ueo  from  a  microcomputer  sys^^m 
X.      Program  ~  Step-by-sten  instructions  which  tell  the  computer  what  to  do 
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Y.  Random  access  memory  {RAM)  —  Memory  that  car^  both  be  written  into 
and  read 

Z.  Raster  scan  —  A  CRT  scanning  system  where  the  electron  beam  moves 
horizontally  across  all  X  values  first  at  each  Y  level,  moving  down  each  Y 
level  until  the  screen  is  scanned 

AA.  Read  only  memory  (ROM)  —  That  portion  of  the  i^ystem  memory  that  can- 
not be  changed  and  may  be  read  but  not  written  into 

BB.  Resolution  —  A  measure  of  the  number  of  separately  addressable  posi- 
tions on  the  coordinate  grid 

Example:    If  a  10  inch  display  has  1023  addressable  points  along  each  X-Y 
axis,  the  resolution  is  1023/10  or  102.3  points  per  mch 

CC.    Routine  —  A  sequence  of  instructions  to  carry  out  a  certain  function 

DD.  Software  —  Prepared  programs  that  simplify  CPU  operations  that  cause 
hardware  to  function 

EE.  Statement  —  A  complete  instruction  in  machine  language  such  as  BASIC 
or  FORTRAN 

FF     Variable  —  A  quantity  that  can  take  on  any  of  a  given  set  of  values 
HI.     Hardware  used  In  a  CAD  system  (Transparencies  1  and  2) 

A.  Central  processing  unit  (CPU) 

B.  Input  devices 

(NOTE.  Some  devices  are  both  input  and  outputJ 

1.  Keyboard 

2.  Digitizer 

3.  Plotter 

(NOTE:  A  joy  stick  and  an  X-Y  beam  are  used  on  some  plotters.) 

4.  Light  pen 

5.  Card  reader 

C.  Output  devices 

1.     /ideo  display  monitor/screen 

(NOTE:  A  combined  monitor  and  keyboard  is  often  referred  to  as  a 
terminal.) 
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2,  Plotter 

3,  Printer 

4,  Hard  copier 

5,  Cursor/stylus/Hght  pen 

6,  Storage  dtv/ices 

a.  Magnetic  tape 

b.  Floppy  disk^/diskeltes 

IV.     Data  input 

A.  Data  input  Is  the  process  of  placing  data  into  the  computen 

B.  Input  consists  of  data  itself  with  instructions  on  what  to  do  with  fhe  data. 

C.  Programs  are  the  directions  for  what  is  to  be  done  with  the  data 

D.  Programs  make  up  the  software  for  the  computer  system. 
VI     Data  output 

A.  Hardware  will  determine  the  form  the  output  wHi  be  displayed, 

B.  Output  can  be 

1.  Graphic  image*  not  hardcopy  (on  monitor  screen  only) 

2.  Graphic  image,  hardcopy 

3.  Calculations 

4.  Compiled  information 

Example:    Base  map  with  overlay  of  water  lines,  sewer  and  electric 
and  gas  iires 

VK     Types  of  computer  gmphics 

A.      Digital  computer  graphics 

1,  Input  is  given  in  digital  form. 

2,  Input  is  given  by  means  of 

a.  Punched  cards 

b.  Punched  t  ^  )e 

c.  Magnetic  tape 
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3.  Requires  little  or  no  human  intervention  during  draw  stage  of  the  pro- 
gram, 

4.  Types  of  digital  graphic  drawing  machines 
a*      Flat  bed  plotter 

t?.      Drum  plotter 

5.  Disadvantage:  D^jes  not  allow  for  two  way  communication  between 
computer  and  user- 
Interactive  computer  graphics 

1.     Is  the  continual  and  instant  communication  between  a  person  and 
the  computer 

V  Dual  display  (CRT)  is  required, 

3.  Input  Is  accomplished  by 
a.  KeyboaixJing 

\  Digitizing 

c.      Uijr^p  light  pens  and  joy  sticks 

4.  Has  layor  capa?  »lities  for  storage  of  information, 

5.  Graphic  linage  can  be  changed  dynamically 

a.  Rotate 

b.  Reduce  and  enlargo 

c.  Capture 

d.  Scale 

e.  Screen  ^scroll) 

(NOTE:  Often  digital  graphics  and  interactive  graphics  aw  u«ed  in 
conjunction  with  each  other.) 
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VII.     Types  of  computer  drawings 

A.  Line  (Transparency  3) 

1.  Most  common  type  of  computer  graphics. 

2.  Can  be  shown  in  multiple  colors. 

3.  Lines  can  become  symbols  by  varying  the  line  widths  and  shapes 
(line  fonts). 

B.  Pictorial  (Transparency  4) 

1.  Presents  life-like  Illustration  of  surface  features. 

2.  Easier  to  interpret  and  visualize. 
VIH.     IMethods  of  storing  graphic  information 

A.  Floppy  disks/diskettes 

B.  Hard  disks 

C.  Tape 

IX.     Advantages  of  using  computers  for  mapping  applications 

A.  Keeps  data  accurate  and  more  consistent. 

B.  Makes  tedious,  error-prone  calculations  easier  and  fa.ster. 

C.  Pfcvides  a  broad  bise  of  data  to  build  on. 
D  PfCxJuces  final  drawings  faster. 

E.  Allows  simultaneous  multi-user  access  to  a  common  data  base. 

F.  Helps  locate  and  find  data  about  a  particular  area  through  a  central 
resource. 

G.  Simplifies  data  editing. 

H.  Creates  a  library  of  symbols  to  be  used,  moved,  and  oriented  as  often  as 
needed. 

I.  Allows  use  of  layers.  Elements  of  a  project  can  be  assigned  to  different  lay- 
ers. 
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J.       Allows  storage  cf  large  projocis 

K.      Simplifies  da. a  management  and  billing.  The  time  spent  on  a  project  can  be 
recofdeci  and  tised  for  billing  purposes. 

L.      Improves  security.  Project?^  in  a  computer  can  be  accessed  only  by  a 
password  or  I.D.  number, 

M.      Has  remote  office  capability. 

Computer  apprpcatlons  for  civii  mapping 

^NOTE:  All  information  is  stored  in  the  computer  and  geographicaHy  referenced. 
Data  output  can  be  in  map  form  or  tabular  form.) 

A.  Calculate  volume  for  water  reservoir  storage,  stock  piles,  and  open  pit  min- 
ing, 

B.  Digital  ;errain  elevation  mode! 

C.  Build  stereo  models  of  aerial  photographs. 

D.  Computerize  search  for  cartographic  information 

1.     Aerial  photographs 

(NOTE:  The  follow^ing  address  and  phone  number  can  be  used  to 
help  locate  aerial  photographs: 

Aerial  Photography  Field  Office 

User  Services 

2222  West  2300  South 

RO.  Box  30010 

Salt  Lake  City.  UT  84130 

301/5245856 

a.  High  altitude  aerial  photos 

1)  Skylab.  Apollo,  and  Gemini  satellite  photos 

2)  Landsat  RBV  and  MSS  satellite  ii  iages 

3)  NASA  high  altitude  photos 

b.  Lovi^er  altitude  aerial  photos 

1)  USGS 

2)  BLM 

3)  Bureau  of  Reclamation 

4)  United  States  Forest  Service 
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2.     Resf^urce  information 

a.  Geology 

b.  Soils 

c.  Vegetation 

d.  Land  ownership 
E-      ourface  measurement 

R       Boundary  information  in  digital  form 

G.  Integration  of  many  types  of  maps  into  a  computer-based  system  for 
assessment  of  areas  such  as  environment  or  land  use  planning 

H.  Map  compilation  through  computer-driven  plotters 
I       Contour  plotting 

J,  Plan  views 

K.  Profile  and  cross  sections  plotting  to  specifications 

L  Grade  slopes  and  mass  die  jrams 

M,  Plotting  isometric  views  of  terrain  from  different  perspectives 

N.     Develop  data  bases  for  terrain  elevation  information  for  fojest  manage- 
ment, municipal  utilities,  or  aerial  navigation 

O.      Balancing  survey  data,  field  note  reductions 

P.       Master  directory  of  standard  notes 

Q-     Calculate  bearing  loads  for  structural  members 

R.      Store  often  used  standard  details  for  future  use. 

Parts  of  an  interactive  data  manaeement  system  for  mapping 

(NOTE:  Information  is  based  on  the  Metrocom  Data  Base  System  used  for  Hous- 
ton, Texas.  A  mapping  system  that  is  integrated  through  a  data  base  management 
system  can  provide  many  users  different  information  atiout  the  same  piece  cf 
land.  All  Information  Is  pulled  together  in  one  storage  mechanism  —  the  com- 
puter.) 

A.      Data  base 

1.  AH  data  stored  in  the  system  is  indexed  to  digital  planlmetric  maps 
of  the  city,  based  on  photogrammetric  techniques. 

2.  Coordinates  of  brass  survey  markers  are  t:.e  foundation  of  the  data 
base. 
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3.  Entire  land  ma^s  is  filtered  as  n  contmiious  map, 

4.  Area  is  broken  into  blocks  covering  a  specific  acfoage  of  JaiMi  with 
o<ch  block  tied  *u  surrviunding  blocks. 

5     Each  tilock  us  riut^divioed  into  layers, 

Example':.    Annotation,  roadways,  railroads,  dramaqe,  sidowalkf;, 
fencpE,  parking  lots,  bridges,  dams,  power  piantr* 

Graptiic  tiles  for  real  property  provide  intormai^on  to  draw 

1.  City,  county,  and  school  district  Hnes 

2.  Subdivision  boundaries 

3.  Historic  land  survcv  \n\e^ 

4.  City,  county,  state,  ^nd  fe<icral  rigtn-'^.^'Ways 

5.  Nongraphic  attributes  are  stored  aruJ  can  be  listed  out  Siicn  ai 
u.      I  and  use  classifications 

b.  Tax  account  numbers 

c.  Names  of  property  owners 

d.  legal  descriptions 

c.       EMedcd  and  calculated  acfoarie 
f.       Date  and  price?  of  last  s<Jie 
q.      Assessed  value  of  land  and  improvements,  etc. 
Graphics  files  for  city-owned  utilities 
1.     Set  up  on  individual  layers  in  the  computer 

a.  Network  of  roads  and  bridges 

b.  Water  and  storm  sewer  layout 

c.  Sanitary  systerr^s 

d.  Gas  distribution 

e.  Telephor^e  and  cable  Hnes 
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Nonpraphic  dan 

a.       Ruads  —  Clahsi^icalion.  nun'^bcM     i*uicb.  cutl  status,  nu^inte- 
nance  inti>nnation 

b       Manholes  ■  -  Various  irtvert  efovatK)f^b  type  consiiuclion  util- 
ity sprvtHJ 

c.       Ijncs  —  Flow  cievatiofu;  at  •racfi  ctid,  type  of  material,  status 
{proposed,  existina.  abandoned^ 


Computer-Aided  Drafting  System 

Microcomputer 


Computer-Aided  Drafting  System 

Large  Computer 
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•  Computer  Line  Drawing 


Contour  Plot  after  Filtering  and  Smoothing 

Courtosy  of  Northway-Goatalt  CorporaUon 
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Computer  Pictorial  Drawing 


C0un0sy  of  Nonhway-QBSiaH  Corporation 
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COMPUTER  APPLICATIONS 
UNIT  XII 


ASSIGNMENT  SHEET  #1  —  RESEARCH  COMPUTER  APPLICATIONS 

IN  THE  CIVIL  DRAFTING  FIELD 

Directions: 

1.  Choose  three  different  places  in  your  area  that  may  use  computer  applicatfons. 

a.  Municipal  agency 

b.  Private  civil  engineering  firm 

c.  Government  mapping  agenc> 

2.  VIbIt  or  write  each  place  and  ask  the  following  questions; 

(NOTE:  \bur  Instructor  may  wish  for  you  to  accompiish  this  assignment  as  a  group  to 
lessen  the  Inconvenience  to  businesses.) 

a.      What  type  of  computer  graphics  system  are  they  using 


b.  How  many  work  stations  do  they  have? 

How  many  remote  work  stations?  ... 

c.  What  method  are  they  using  for  data  storage? 


d.      What  mapping  applications  are  they  using  the  system  for? 


e.      What  kind  of  equipment  are  they  using  for  data  output? 
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f.       Who  USC5S  the  computer  graphics  system? 

 Management 

  Engineers 

.  ^  Drafters 

  Secretarial^support  staff 

What  method  tic  th^y  use  for  data  input 


h.  Do  they  use  the  iayehng  capabilities? 

i.  Describe  how:   ^  ^ 


j.       Write  a  brief  description  of  how  they  have  their  data  base  set  up,  „ 


k.       Give  an  overall  impression  of  the  organization  structure  for  the  CAD  application. 


Do  they  hire  entrv  ievel  civil  drafters  with  CAD  training?  


COMPUTER  APPLICATIONS 
UNIT  XH 


NAME 


TEST 


Match  the  CAD  equipment  terms  on  the  right  with  the  correct  definitions. 
(NOTE:  The  terms  on  this  page  match  the  definitions  on  this  page.) 


 _a.  An  input  device  using  stored  praphic  sym- 
bols in  the  CPU  where  a  designer  uses  a 
light  pen,  stylus,  or  free-moving  cursor  by 
positioning  on  tablet  for  each  symbol  to  ere- 
ate  a  drawing  on  CRT 

 b.      An  X'Y  type  output  device,  usually  drum  or 

bed  form,  that  produces  line  drawing*:;  on 
paper  with  a  pen  controlled  by  instructions 
from  CPU  or  tape  controller 

 c.      Medium  on  which  data  is  recorded  in  the 

form  of  magnetized  spots  on  the  surface  of 
magnetically  sensitive  coated  tape 

 d.      Process  system  used  in  designing  industrial 

products  and  the  production  of  graphic 
drawings  with  the  aid  of  the  computer  and 
Its  related  input  and  output  devices 

 e.      Various  devices  that  are  used  in  the  CAD 

system  in  which  data  is  input,  stored, 
retrieved,  and  output  from  the  CPU 

 f.       A  TV-like  display  that  can  be  a  storage  tube, 

plasma  display,  or  refresh  tube  display 

^  g.      Contains  a  sensing  coil  connected  to  the 

digitizer  control  used  for  sighting  a  drawing 
coordinate  X  Y  points  on  the  digitizer 

  .h.      An  electronic  information-handling  machine 

capable  of  performing  arithmetic  calcula- 
tions and  making  logical  decisions  under 
the  control  of  programs 

 i.  Used  as  a  graphic  input  and  cursor  position- 
ing device  to  the  CRT  and  CPU 

 |.       Used  to  locate  coded  programs  of  X-Y 

points  by  pressing  at  the  point  of  drawing 
line  intersect  on  digitizer  board  and  input  to 
CRT 

 k.      A  magnetic,  flexible,  plastic  disk  used  for 

storage  of  data 


1.  Cathode  ray  tube 
(CRT) 

2.  Computer 

3.  Computer-aided  draft 
ing  (CAD) 

4.  Digitizer  tablet 

5.  Floppy  disk 

6.  Free-moving  cursor 

7.  Joy  stick 

8.  Magnetic  tape 

S.  Peripheral  devices 

10.  Plotter 

11.  Stylus 
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(NOTE:  The  terms  ot)  this  pagp  match  the  definitions  on  the  page.) 

12.  Automated  ciigitirer 


n. 


 r 


The  main  controiling  uni^  in  a  computer  sys- 
tern  containing  the  system^s  arithmetic, 
logic,  primary  storage,  and  controir,  of  input 
and  output  periphcrol  devices 

All  input  device  used  v,^ith  a  refrt\shed  f)iC' 
lure  display  to  create  various  edges,  i  ^>r> 
tours,  or  other  features  in  a  photographic 
image 

An  input  device,  consisting  of  ASCII  charac- 
ter keys,  numeric  keys,  and  match  function 
keypad  used  by  the  computer  operator 
botore»  durinci,  and  after  runnirig  procirams 

An  input  device  where  digit  or  X-Y  points  are 
located  by  positioning  the  free-rnovinq  cur- 
sor or  stylus  on  an  ejectromaqnetic  qrid 
embedded  in  the  digitized  board' 

An  output  device  itiat  prints  one  line  of  v.\m- 
actor  information  at  a  time  from  CPU 

Small,  inexpensive  compute:r  that  hae.  a  CPU 
and  one  or  more  inpui/ouiput  dev^crn 

Utilizes  a  television  camera  on  an  atit<> 
mated  drafting  machine  to  foMow  the  Hnt? 
being  digitized  for  output  diqits  accordinq  to 
stored  information  in  CPU 

An  output  device  that  ^orrns  qraphir  and 
character  images  by  elocirofuc  sipnais  un 
paper  from  CPU 


13.  Centra)  processmg 
unit  (CPU) 

1^1  Hard  copier 

15.  Keyboard  console 

16.  Light  pen 

17.  Line  printer 

18.  Manual  digitizer 

19.  Microcomputer 


Match  the  CAD  terminology  on  the  right  with  \he  corrt^ct 

INOTE:  T})e  terms  on  this  pagc^  nmlch  i\w  Ueftnilions  on 

 a.      Any  physical  equipment  that  is  {uirt  of  the 

CAD  system 


.b 

 _.c. 

 d. 

 e. 


A  higher-level  source  pff.ujranuning  Ian 
guage  designed  to  process  farge  files  us(*d 
by  business 

Memory  that  can  both  wrrtten  into  ar^rt 
read 

Any  number  from  0  through  9 

A  high-level  algebraic  and  logical  language 
used  in  engineerir^g  and  graphic  systems' 

A  programming  language  that  can  be?  inter 
faced  directly  by  the  interna!  circuitry  of  the 
computer 


definitions, 
thjs  pag^^) 

1.  COBOL 

2.  Digit 

3.  FORTRAN 

4.  Hardware 

r>.  Machine  language 

6.  Random  access 
n)emory 
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(NOTE:  The  terms  on  this  pacn^  n^cUoh  \Ur  ;ief;f)jtK>(    on  tt^it^  pacio.) 


 _.g.      Signals  or  data  transmititui  to  u  niicrvnunn 

putor  systrnn 

 h.      A  symbolic  English-liko  programrninp  Ian- 

^   ').       A  complete  instruction  in  machine  language 

such  as  BASIC  or  FORTRAN 

 .  j.       The  interconnecting  methods  or  devices 

used  in  the  CAD  hardware  system 

 .  k.      Step^by-step  instructions  which  teli  the 

computer  what  to  do 


\.  Used  as  a  standard  code  of  alphanumoric 
characters,  symbols,  and  special  cuf>troi 
characters 

m.      Information;  facts  of  aH  kinds 


._n.      Collection  of  related  data  treated  as  a  ur)it 

.0,  That  portion  of  the  system  memory  that 
cannot  be  changed  and  may  be  read  but  not 
written  into 


7.  American  Standard 
Code  for  Information 
Interchange  (ASCII) 

8.  BASIC 

9.  Bit 

10.  Cursor 

11.  Data 

12.  File 

13.  Input 

14.  Interface 

15.  Program 

16.  Read  only  memory 
(ROM) 

17.  Routine 

18.  Software 


A  quantity  that  can  take  on  any  given  set  of 
values 

Flashing  rectangular  dot  or  cross  hair  that 
indicates  the  current  position  on  the  screen 

A  sequence  of  instructions  to  carry  out  a 
certain  function 

Prepared  programs  that  simplify  CPU  opera- 
tions that  cause  hardware  to  function 

Binary  digit  (0  or  1);  the  smallest  unit  of 
information  that  can  be  recognized  by  a 
computer 


19.  Statement 

20.  Variable 
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(NOTE:  Tho  terms  on  this  page  match  the  definitions  on 

 u,      Compuler  output  that  is  composed  of  lines 

rather  than  fetters,  numbers,  or  r^ymbois 

 V.      Symbol  denoting  1024  units  (bytes)  of  stor^ 

aga 

 w.      The  set  of  letters  A-Z,  the  numerals  09,  and 

various  punctuation  marks  and  special  char- 
acters 

 X       Signals  or  data  transmitted  from  a  micro- 
computer system 

 y.       A  set  of  mathematical  commands  such  as 

add,  divide,  or  multiply,  or  functionaf  com- 
mands to  "store  in  memory."  'delete;*  or 
^*draw" 

 z.      Two-digit  numbering  system  composed  of 

only  0  and  1 

 aa     A  measure  of  the  number  of  separately 

addressable  positions  on  the  coordinate 
grid 

 bb.     A  collection  of  eight  bits 


this  page.) 

21.  Alphanumeric 

22.  Binary  code 

23.  Byte 

24.  Chips 

25.  Compiler 

26.  Computer  language 

27.  Graphics 

28.  K 

29.  Menu 

30.  Output 

31.  Raster  scan 

32.  Resolution 


...cc.  A  CRT  scanning  sy^='  yw  where  the  electron 
beam  moves  horizontally  across  all  X  values 
first  at  each  Y  level,  moving  down  each  Y 
level  until  the  screen  is  scanned 

_dd.  Miniaturized  integrated  circuits  which  com- 
pose  ROM  me  nory 

.  .ee.  A  display  of  selections  that  may  be  chosen, 
typically  on  a  video  display  device 

_ft.  A  computer  program  used  to  translate  high-^ 
level  source  language  programs  into 
machine  language  programs 
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• 

3, 


4. 


5. 


6. 
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List  six  pieces  of  hardware  used  in  a  CAD  system  and  classify  as  input,  output,  or  nel* 
ther. 

Example:    Hard  copier  —  Output  device 

a,   ^   .  „  

b,    ^  

d.  ^„  

e.   .  ,  ^ 

f.  ^__„__  .  

Select  true  statements  concerning  data  input  by  placing  an  '*X"  next  to  the  true  state- 
ments. 

 a      Data  input  is  the  process  of  placing  data  into  the  computer. 

 b.      Input  consists  of  data  itself  with  instructions  on  what  to  do  with  the  dfita. 

 c.      Programs  are  the  directions  for  what  is  to  be  done  with  the  data. 

...  d.      Programs  make  up  the  hardware  for  the  computer  system. 

List  two  types  of  data  output. 

a.  ^  .  

b.  ^.^  


Distinguish  between  digital  and  interactive  computer  graphics  by  placing  a  "D"  next  to 
the  characteristics  of  digital  computer  graphics  and  an  next  to  those  for  interactive 
computer  graphics. 

 a.      ts  the  continual  and  instant  communication  between  a  person  and  the 

computer. 

 _b.      Requires  little  or  not  human  intervention  during  draw  stage  of  the  pr.  - 

gram. 

 „_c.      Has  layer  capabilities  for  storage  of  information. 

_™„d.      Input  is  given  by  means  of  punched  cards,  punched  tape,  or  magnetic 
tape. 

 e.       Input  is  given  in  digital  form. 

 t.       Visual  display  (CRT)  is  required. 

g.      One  disadvantage  is  that  it  does  not  allow  tor  two  way  communication 
between  computer  and  user. 

 h.      Input  is  accomplished  by  keyboarding,  digitizing,  and  using  light  pens  and 

joy  sticks. 
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List  two  methods  ot  stotinc;  qraphtc  infonnativ^n 

a        

b.     

Ust  seven  ativantag^^s  of  uiung  vN-rnpuli^rs  for  mapping  applications. 


b.    

c.       ....  

d.  .,     .„ 

0    

f.  .    ...  ... 

g.    -  -  -  -  

List  eight  computer  applirations  fur  civ^i  mapping. 

a.   ...   _ 


e 
9 


Se\ecl  true  statements  concerning  tho  partes  at  an  interact ivo  data  management  system 
for  mapping  by  placing  an  *'X"  n^^xt  to  the  truo  statements. 

 a.      AH  data  stoied  in  thu  r>ysteTTi  is  indexed  to  digital  planimctric  maps  of  the 

city,  babied  on  photogrammctric  techniques. 

_  . .  .  b.      Coorriinatf^s  of  t)ijik1inQ  corners  ara  the  foundation  ot  tho  data  ba5;e. 

 c.       Entire  laiid  mass  is  stored  as  a  single  map. 
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— — d.      Area  is  broken  into  blocks  covering  a  specific  acwage  of  land  with  each 
block  tied  to  surrounding  blocks. 

 e.      Each  block  is  sulHlivided  =nto  layers. 

 f .       Graphic  files  for  real  properly  provide  information  to  draw  city,  county,  and 

school  district  lines  and  subdivision  ooundaries. 

 g.      Graphics  files  for  city-owned  utilities  are  sot  up  on  individual  layers  in  the 

computer  such  as  for  network  of  roads  and  bridges,  water  and  storm 
sewer  layout,  and  sanitary  systems. 

(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  In: -true- 
to*^  when  it  should  be  completed,) 

12.     Research  computer  applications  in  the  civil  drafting  field.  {Assignment  Sheet  #1) 
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COMPUTER  APPLICATIONS 
UNIT  XII 


ANSWERS  TO  TEST 


a 

4 

h. 

2 

o 

1H 

b. 

10 

i. 

7 

P 

17 

V  . 

8 

j. 

11 

q- 

19 

d. 

3 

k 

5 

r. 

12 

e 

9 

1. 

13 

s. 

14 

f. 

1 

m. 

16 

9- 

6 

n. 

15 

a. 

4 

i. 

7 

w 

21 

b. 

1 

m. 

11 

X 

30 

c. 

r» 

n. 

12 

y. 

26 

d. 

2 

0. 

16 

7. 

72 

3 

p. 

20 

a.i. 

32 

(. 

5 

q- 

10 

bl). 

23 

{I 

13 

r. 

17 

cc. 

31 

t). 

8 

s. 

18 

dd. 

24 

i. 

19 

t. 

9 

ee. 

29 

}• 

14 

u. 

27 

ft, 

25 

k. 

16 

V. 

28 

Any  six  of  the  following: 

a.       Central  processing  unit 

b       input  devices 

1 )  Knyboard 

2)  Digitizer 

3)  Plotter 

4)  Light  pen 

5)  Card  reader 
c.      Output  devices 

1}     Video  display  monitor/screen 

2)  Plotter 

3)  Printer 

4)  Cursor/stylus/hqht  pen 

5)  Storage  devices 

a)  Magnetic  tape 

b)  Fioppy  diskr>/d]skctteb 

a.  b.  c 

Any  two  of  the  following* 

a.  Graphic  imagtv.  not  hardc  c^f^v  (on  monitor  scrccf^  only) 

b.  Graphic  image,  hardcopy 

c.  Cnicuiations 

d.  Compiled  information 
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ANSWERS  TO  TEST 


b        0  f  ! 

V.       '  q.  0 

b.       Pirtona!  chavvinn 

b      Au\  (wo  o1  {he  foHowinq: 
n.       Floppy  disKs/dJsKeticnii 

b.  Hfird  disk^ 

c.  Tape 

y      Any  f^everj  of  tho  foilowinc!: 

Keeps  data  accurate  and  more  consistent. 

b.  Makes  tedious,  orropprone  coiculations  easier  and  faster 

c.  Provides  a  broad  base  of  data  to  bujid  on. 
d       F^roduces  final  drawings  faster. 

p.       Allows  simultaneous  mu!ti-uscr  access  to  a  cory^rnon  da!at>a;u\ 

f        Helps  locate  and  find  data  about  a  particuiai  area  through  a  cer^tra)  fcsourci^ 

c       SanpHHes  data  editing. 

h  Creates  a  library  of  symbolic  to  be  used,  nK>ved.  and  onented  as  often  as  needed. 
1.  Allows  use  of  layers.  Eicmonts  ot  a  project  can  bo  assiiined  to  different  layers, 
j        Allows  storage  of  large  projects. 

K.       Simplifies  data  rnanagcrncnt  and  biilinq.  The  Isme  spent  on  a  project  can  be 

re(*Ofded  and  used  for  billing  purfjuses 
I        Improves  security  Projects  iri  n  computer  can  b>c  ac^ev^seri  only  by  a  passwo^tJ  or 

J.D.  number. 
m.      Has  lemote  office  capabiiity 

10.     Any  eight  of  the  following: 

ii       Calculate  volume  for  water  reservoir  storacje.  stoi  K  pilen.  and  open  pit  rnininq. 

b       Digital  terrain  elevation  n^iodel 

r.       Buiki  Stereo  models  of  aeriai  photographs. 

d       Computerize  search  for  cartographic  infom^at/on  it\uch  as  aerial  photographs 
and  resource  information) 

0  Surface  measurement 

^       Boundary  information  in  digital  form 

w       Intec'  ition  of  riiany  types  of  maps  m\o  a  compulcf-basecl  svMem  fo^  af.5;er/-: 

rneot    f  areas  such  as  environment  or  tarul  use  plannmu 
h.      Map  cv^Mpiiation  throucih  computer-driv^en  plotters 

1  Contour  plotting 
J        Plan  views 

k.       Profile  and  cross  sections  plottUKi  to  speciftnaticns 
?        Grade  slopes  and  rm^s  diagrarT)s 

Piotting  isometric  views  of  terrain  from  different  {K-fLif>ecti^os 
n.       Develop  data  bases  for  terrain  eievation  inforfnafi^>n  f(7f  for<;st  n)anaqemr>o!. 

nninicipat  utilities,  or  aeni}\  navigation 
o       Balancing  survey  data,  fieki  note  reductions 

Ma<4bM  ilifin;tury  of  standard  rKnes 
q       Calculate  bearing  loads  for  structitral  rnf?mbeTS 
f.        Store  often  used  standard  details  toe  tuiurc  uso. 

n.     a.  (1  e.  f,  I] 
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